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a a a eg oca aaq tac qac a at tec aat get qac caq tqq qqc ttt qaa 4 0 7 



1 



:a aag taa qac aat tec aat get qac cag tgg ggc ttt qaa 
;o Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu 
3 1 0 1 f j 



gca ggc cag tea gta gac gca cag acc age gea 



Thr Arg Ser lie His Ala 



_y Gin Ser Va 1 

2 5 



;p Ala Gin Thr Ser Ala 

3 0 



e g a a a c c 1 1 s c g ate t. a ; c a a tee a e e g :: t 1 1 c g t g 1 1 c 
Arg Asn Lee Pro lie Tyr Gin Ser Thr Ala Phe Va i Phe 
3 5 4 0 



g a c tec g c t 
A s d Ser A 1 a 



gag 
G A i 



gee aag cag 
Ala Lys Gin 



q e a e 1 1 q a g q a I 



qqc cot. qtt 



\j + y 
0 0 



Pro Val Tyr 



. n r 

7 0 



g a- 



Arc; I ; e A i a 



gaa qqt 



gta qcg 
■■/ a _ .e a 



qga cag gee 
Gl. v 7 1 n A 1 a 



a l n r .re 



T 1 ■ 



a a c e t g 
Asn Leu 



j qa gcg gg 
Glv Ala G7- 



Asp 



I le 



g t c ■ a c e tec e e a eg e e t c t: a c g g t ggc a c c g a g a c t e t a 1 1. c e 1 1: a t . 
Val Thr Ser Pro Arg Tec Tyr Gly 3.1y Thr Gle Thr Tee Pros Pec 7 A 



et r:t a a c eg c c t g g g t a e c gat. qtt 
1 h r P e u A s n A r g P eu Gly lie As p V a 1 
130 " 135 



Pe r Phe; 



geg gaa aac ccc ga: 
V a 1 (3 la As r. P re As: 



g a c c c t gag tee tgg cag gca g: c g 1 1 cag c c a a a c a c c a a a g c a 1 1 c 8 3 9 



Asp Pro 
14 5 



:-p Gin Ala 
1 5 0 



d l a / a _ 



Pro Asn Tnr Lys AG; 



gqc gag act 



q c ' a a c c 



; a cag g c a g a c g t e c t g gat 



Phe Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val. Leu Asp lie Pro 



160 



165 



1 7 0 



17 



qcg gtg get gaa gtt gcg cac cgc aac age gtt cea ctq at.e: ate gac 9 7 



Al a Va 1 Al a Glu 



180 



A a His Arg 



Ser Val 
185 



Pro ...eu n. b ±. i e 
1 9 0 



As 



aac acc ate act Bk. 



qtg eg.; 



gag 



ggc gca 



Asn Thr lie Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 



197 



2 0 0 



2C 



qac: qtt g t c g t. c q c t. 
Asp Val Val Val A Aa 
2 10 



c t c a c c a a q 1 1 c t a c:: a c c g g c aac ggc tec 1 C 3 1 



L.e u : ; i r 
2 15 



G 1 y 
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gg a ot, gg c ggc gt3 ctt ate ? ac gg c gga aag ttc gat tgg act gtc 



Gl- Leu Glv Glv Val Leu lie Asp 31 

2 33 



ly Lys Phe Asp Trp Thr Val 

t 3 5 



+. 4-+-- ' f- ^ ~ t r i" j+" c act. ccci qat get 
gal aac ga, gg, aag cc,a gta ^ ; c ta ;; tt. ; ^ ^ ^ ^ 

A J - - 5 5 5 



Gla Lys Asp Glv Lys 

24 ) 



Val Phe ?r 



3 5 \ 



a-- -v.: : qq i i i eu: tac : L 1 ^ . 

lA 33 H i, "v Ly. lyr Ala A a» Leu GLy Ala Pro ala P>y a 



ctt qqt: pva cca gc 



qgc 



1079 



112 7 



117 5 



ct c aq qt t cq : V- A3' : 
Leu Lva Val Ai J Vil 

2 7 : 5 



- 1 eta cq : ; 
Lv L-u Leu Ai j Asp T 

2i_ ) 



Gly Ser Thr Leu Sec 



gca f:c aac gca t:;g gy g :a gtc c, 3 ,y at: gnc acc ct, t=c =tj 
Ala Pee A;n A.: a Trp Ala A. a v 3l o-y - - ; ; • ; ~- 



cue c*_ g qa ? cue 

A: g Leu G 



;: aa;: gaa aac oc: ate aag get gea gaa ttc cue 
A - :g His Asa Giu A: a A., a lie Lys A- A..a G.._a rr.e ^ 
3L0 3lb 



a.c a,c: c- g ,g a ,g cqg oaa a.g cq t aac ttc g::a gee c,g aag gat 
A;n Lsn H ... s G.u Lva Val G La Lys VA teen tee A.a o. y L, a ..... ^ t 

■^n A, 5 



t t c cr( -a ci : 



Ser ! ro T ::p 



cr A - a 



.r I .ys G Lu 



: g ctt que ctg a a. :q t.c aw: g::. 
•s Leu Gty Leu Lys Tyr Ae LA. 
34 5 



c • • arc 



p A g ate aag g jc ggc a:eq gat. gag get t ; ;j g g 



^1 y.;; u Tar ir : 'he G...u "Ale Lys 



v (Al- 



;s Asp G :.u At. a Trp A., a 



122: 



127 



1 3 1 3 



1 3 6 7 



14 15 



14 6 3 



a- Ag 3ig :::a cac - :c aa: :A c;ca aac ate gg:: gat 151. 
he As; A.a Tea Lys Leu His 5er Asa Lea Ala Asn I -e ,ly Asp 

A A. 37 5 --=0 



15 5 5 



r . tt * rc etc ;:t att ::ac cca c: ca acc ace ace cat 1 ::a cac tec 

y"- c",:^ v,l v a ] Fro Ala Thr Thi Thr His Ser Ar. Ler 

', ^' " " 39: 3!> 

-a oct .,gc ,tc, yea eg, gcg ; :gc gt t ,c, ,a«, tec , ; cc £ = ? c 1607 
Asp r.lu Ala <-ly Leu Ala Ar:i Ala .-ly / = 1 - r.-_ 415 

•ioo ' ]0b 1,1 

. t7 tc ,. ,,tt rar <,tc gag acc att gat gat ate ate ;,ct ? ac et gaa 1655 
V, ! ; 3 4" ,;I V ilu Thr He As P Asp- He 1^ Ala Asp yu ,,lu 

4 2-. i 

?gc qtt jet. gca ate taq ctttaaatag actcacccca gt:ictt .aag 

Gly Glv Phe Ala .ala He 
4 35 

cgcs 3 guttt ttctttttca gaetegtgag aatgeaaact agactagaca uaqetatcca 17t, 
tatacactqg acgaagtttt agtcttgtcc aaccagaaca ggcogttaet ttcatgccca 183o 



17 06 



ccctcgsgcc ttca 



134 3 



Docket No. :BGI-121CP2 



:;:n 
::':i2 
: 2 1 :■■ 



■137 
PF-.T 

Cor vn e bacterium g 1 u t ami c un 



■ 10Ci> ? 

[,>t PrD Lvs Tvr Asp Asn Ser Asn Aia Asp Gin Trp Gly Phe Glu Thr 
c . 1 C 15 



Arg 



Ser He iv.s Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 



P5 



:i0 



A3M P-o I' - T-- Gin Ser Thr A:..a Ph-: Val Phe Asp Ser Ala Glu 

35 " 4 0 4 5 

g L s Ala L/s Go, Arg Ph» Aia Leu G.._u Asp Leu Gly Pro Val Tyr Ser 

^ 6 0 



}\ r 1 
6 



L-o Tar Asn Pro Thr Val Glu A^a Leu Glu 
7 ) 7 5 



Asn Arg lie Ala Ser 

8C 



T o 2 G"u GLv GLv Vh Hi; Aia Val A L a Phe Ser Ser Gly Gin Ala Ala 
i s 9 ') 9 ° 



Th- Thr Asn Ala lie Lei Asn Leu Aia Gly Ala Gly Asp 
ID) 135 



His lie Val 
1 i 0 



:.1 V Tnr Gl .1 Thr Leu Phe Leu U.e Thr 



'hr S^r Fro Ar ] Leu Tyr Gly Gly 

us' - 2 0 125 



, = ;n Arg Lsu Gly 11-3 Asp Val Ser 
30 135 



Glu Asn Pro Asp Asp 
140 



Ire Glu Ser Irp Gin Aia Ala Vai Gin Pro ^.on 
1 4 5 1 155 



Ala P h e E : ' h e 
160 



t;l v g-u Thr Er.e Aia Asn Pro Gin Aia As t : Vai Leu Asp He Pro Ala 

165 17 ~ 

v £ i Ala (Glu Val Ala His Arg Asn Ser Val Fro Leu He lie Asp Asn 

10 0 1E5 19C 



Pio Leu Glu Leu Gly Ala Asp 



'-]; >- u e Aia IT r /Via A! a Leu Val Arg 

■95 0:00 205 



Val Val Val A:: a Ser 
210 



Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser Gly 



215 



G 1 v G 1 v V a 1 L e u l:e As t: 
2 " 0 



:> Glv Gly Lys Phe Asp Trp Thr Val Glu 



235 



24 J 



Lvs Asp Hv Lys Pro V , 1 Phe Pro Tyr Phe Val Thr Pro Asp Ala Ala 



M 5 



2 55 



Tvr His Gly Leu Lys Ty 
2>)0 



r ALa Asp Leu Gly Ala Pro Ala Phe Gly Leu 



> 65 



7 i) 



Lvs Val Arg Val Vy Leu Leu Arg Asp Thr Oly Ser Thr Leu Ser Ala 

275 280 285 



• 
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Gin Gly He Asp Thr Leu Ser Leu Arg 



Phe Asn Ala Tr P Ala Ala Val G 

--,.1 2 95 300 



Leu GLa Arg His Asn Glu Asn 



Ala He Lys Val Ala Glu Phe Leu Asn 



3 i5 



ASU 



3 1 0 



3: s Glu Lys Val Glu Ly 



? .15 



32 0 



s Val Asn Phe Ala Gly Leu Lys Asp Ser 



335 



p.- , Tvr Ala Thr Lys Glu Lys Leu 

- ; .: 4 5 



Gly Leu Lys Tyr Thr Gly 3<: 



V i L L< u Thr P:ie G-U 



lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Pne 



3 60 



: 65 



A. p Ala Leu L;/3 Leu His Ser Asn L-:-u 



Ala Asn 



Glv Asp Val 



37 : 



A r : 5- r Leu 

5 3 :> 



7a. Val H-s 
3 ( >0 



Pro Ala Thr Tn: Thr H = s Ser Sin Se- 



3 '5 



Asp 
IK: 



01 .i a: a TLy leu Ala Arg 
4 05 



^la G.v Val Tnr Gin Ser Thr Val Arg Lei 
4 1 D 4 : ^ 



v i.l -^y 



He 31 u T:ir 



Le Asr Aso ILe He Ala Asp Le a 
4 35 4 ^ 



(3 ... u G .1 y 



ie Ala Ala He 
4 35 



4 9 

'MA 



I j : . C: :: vnebact eriuir. g 1 ut. arm cur. 



CDS 

TVS) . . ;.U64; 



'.i^- 1? i;tc ercajcgga. acggcttgge ta-agcact ttcacccgaa cagcotgcaa 
p.r.gcqa: ggct^agg gctrjggattg tc:,aaactt cacttsg^ge t ret cot tag 
::a-,ggats gtagaaaagt tta:tacjcc: agaaagtutg .gatttcatg aasHgaaga 
.att :j,a ? aat sgccggacct tgaaatggae ccggtttcca gaagacgtg; ttcctttgtg 
o.u icggaa agtgattttg gcacctgccc gcagttgaag gaagct arg gea gat 

i 

~r.- r t aag cgc qag gtc ttc 3 g 6 tac cca cca gat get act ,gg ttg 
A'- : : iu Ara Glu Val Eh* Sly Tyr Fro Pro Asp Ala Thr .ly Leu 

r, 1 ) 15 



,u,: 'iat cicg ttg act gqa ttc tac gag cgt eg; tat ggg ttt ggc cca 
T, Asp, Ala Leu Thr g4 y Phe Tyr 31u Arg Arg Tyr Gly Phe .ly Pro 

3 U - J 



60 
1 3 0 

1 ;io 

24 0 

2 95 

34 3 
391 



: .0 



• 
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aat cag gaa agt gtt ttr 
Asn Pro Glu Ser Val PH 
4 Ti 

ctt gee att gaq ca': tt . 
Leu AL.-1 Ilti Gla Hi,; Ph- 



t + ~g cc: gca ta : cc". cct 

Lea Fro All Tyr: Pro Pr : 
7.") 

cng acq at-; t.:i; at: gat 

Gin Ala II- Tyr He Asp 

8 a 

aaq ac tt z gat go a gat 

Ly a A", i Phe A I a As p 31 7 

ih 

a E; a cc a- ct g ggc a:q g* : 

Aa P.: 3 Le u Gt y Thr 'A; * 

l; 3 

qat =at. t gcg oca a ; 3 t: 1 - 

A:3o I .. e A.: a A.: i Lys Ty r 



acr att ccq gar qtg gtt cgt ggc stg aag 4 3:) 

Ala He Pr- Asp Val Val Arg Gly Leu Lys 
1 

act aag cct gqt. teg gcg ate at: gt q zcg 487 

Thr Lys Pr > Gly Ser Ala II- He Va, P i: :: 
6 ) b :) 

ttr ate ga ? ttg ect aag gt j act ggt eat: 535 
Ph.- IH AH Leu Pr: Lys Val Tar Hy A:a 

7 7 3/) 

gr » cat gaoi t = r gat ttg aa j gaa act gag 5E3 
All His .:;ia Tyr Asp Leu Ly.s Glu IH i 



A 

, - - - -a- aat cc :i " • ' 

g a ] gq i 7 c. a c --.q - L - a ~ - v - " - - - " 

A - , Glv Ser Leu Leu Phe Cys Asn Pro H:s 



6H 



re tcv aa = a oaq ta ; ate c::c gac etc ao: 
Fee Ser Ha Glu Tyr He Arg G ..u L-i 7:r 

i .; t 



l 



a ;:• g c oa cc g q* t 7 it g sa 

t" . . T T . T- : V C 1 1 1 

a_ a t :. e u> :u ■• -i - ^ / - - - 

ISO 

.a a; aa: g :t q :a a =c est 

Glu A sr. Ala Ala A r r. Ir.i 
1 > : 7 

tag a,i a act gat ggt H.q 

Tip Asa Tar Ala Gly Leu 

hc 

q ac q -it ctg a^g qcc ^ H 

Ala Asp> Val Lys A- a T rp 
7 0 7 

gee te:: ate r"t qga - 0 a 
Val Ser He Leu Gly Leu 



a «z gca cac are at.: etc g^t g - a.:.: ^ 

i<v Ala Arg 1 le H.e Hi A:- p» G l.u He us 

1 1 J 1 ; - 1 

qqc aec cit qeg gtt qct g :t. qV V t * "t " ! 

(;;..v Ttr H ._s Ha 1 V A. Ala A... a b-Y 7< 1 ea 



•c at c aoc a:; a:c gee a ;t tct a,g aeg 
/s p; e Tar He Tr.r A! a Tar Ser Lys a.. a 



1 ■ C 1 ' :i 

r;ll t q7 act aag ate tec tte ogt a A. eaa 
r -]l c-'S Ha S]n He Pee He Sea:: Asn G...U 



87; 



gaa • : a a tte ctt jat gag 
Glu Glu the l.e>'.; Asp Hu 
130 

ttt acg get jot jaa ttg 
Lhe Ala Ala Ala Glu Leu 

715 

uae tec act tat. ttg atg 
.■tap 3-^r Thr Tyr Leu Met 
7 70 - 65 



aiq aat H. q teg aH att aec cat aac ggt 3H 
Lys Asr. Leu Ser Asp He Thr ar::: Asp Hy 

• ;. |'-. c t : ... 

,tr o,t .cq .:iac, a .a gtg tac "jan :?gc 967 

Al« ,Ma r,lu !-.r Val Tyr Asn Giu i.Uy 
J 2 0 ^ [) 

tra at'. ::ag a':t etc aag :ac aac cgt ga : 1015 
.. Vr aln :Me Leu Lys Asp Afn Arg Asp 

„aa aa, ctt ggr ? tg aag ,tc t,c gc i ccg 1063 
;iu Lya Leu 31y Val Ly. Val Tyr Ala ?rD 

•-> c: [: 

a 30 

tgg ttg qac tte act ggc sec aq at a gaa HU 
Trp Lea Aso Phe Ala Hy Thr Lys He elu 
77 0 zlb 
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aao oca -ct tct aaa att ctt cgt gag gag ggt aag gtc atg ctg aat 115 9 
III Ala Pro Ser Lys He Leu Arg Glu Glu Gly Lys Val Me, Leu ,sn 

2 8 0 " ' 8 5 

& r v fi: iv. £ % % - s £ s s s 9 £ £ 1207 



org tot -cc aga gag acc of. gag gag 3 gg eg cgc cgt ate gec age 1255 
1^ ~.' s -e- Arg Uu Thr Leu Glu Glu Sly Leu Arg Arg He Ala oer 
310 315 3^.0 

gtg f:g :aa ataatgagta aaaagtctgt cctgattaet tetttgatge 1304 

Val L-au 

3.:;: 5 

tgttttc-at oet:ttc q :;:a gctggaaacc tcatctt ccc gccqa:qct: ggattgtcgg 13,4 
cag c fa ,::aa cta:ctac: a gctatctta:: gat ttct a gc aacgagtgtt c.gctcccgg 14:>4 
t:cct.g: ? c:at: ..at:gcc 3 :g gtgttctcg:: ga.aaa.tgt caaggacatg get tct cgtg 1484 

14 9 5 

ccaqt a a ?ai: 



<; : :i )> 4 

<Z12> F1.T 

<2l;> C :rynabac!.eriara g L ut am ci..:a 

iil^kll Asr AH Val Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala 

Tnr ,v v Leu A«n A S x Ala Leu Thr Gly Pne Tyr Glu Arg Arg Tyr Gly 

r.o 2::) 

Phe :;iv Ere Asa Pro Glu Ser Val Phe Ala He Frc Asp Val Val Arg 

3 r: 4 / "'' !: ' 



Glv Ly.'- L-u Ala He Glu Hi;' Phe TH Lys Pro 



v Ser Ala He 

Lvs L- u A_a ire -jju m.- cn = -j- - 

J r r- h H 

5- 

JX , va' Pro Leu Pro Ala Tyr Pr:- Pro Fhe He Glu Leu Pre Lys Val 
65 ™ 7 " 

Thr Glv Arg Glr. Ala lie Tyr II,- Aso AH His Glu Tyr Asp Leu Lys 

3 9 J 

Glu in Glu ivs Ala Phe Ala Asp Gly AH Gly Ser Leu Leu Phe Cys 

Asn Pr, His Asn Pro Leu Gly Thr Va Phe Ser Glu Glu Tyr He Arg 
115 



no 1: 



Glu Leu Thr Asp 



lie Ala Ala Lys Tyr Asp Ala Arg He He Val Asp 



130 



135 140 



31u He His Ala Pro Leu Val Tyr Glu Gly Thr His Val Val Ala Ala 

145 150 i;: > 5 
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;iy Val Ser Glu Asn Ala Ala As- Thr Cys lie Thr He Thr Ala Thr 



1 6 5 



17 0 



Ser I j y s A i. a Tip A s n Thr Ala G I y L e u L y s C y s 



160 



18 7 



190 



A s n G 1 u A la As p V a I L y s Ala Trp Lys A s n Leu S e r A s p 1 1 - 



. 9 7 



10 0 



crq Asp Gly Val Ser Ac Leu Gly Leu He Ala Ala Giu Thr Val Tyr 



215 



2 2 0 



Gly Glu Glu ?he Leu Asp 

7 3 o 



le Leu Lys Asp 



.an Arq Asp Phe Ala Ala Ala Glu Leu Glu Lys Leu 

2 4 5 2 j 0 



Thr Tyr Leu Met Trp Lou Asp Phe Ala Gly Thr 

2 6 7 7 7 0 



A 1 a Cys Ser Arg 



i h r ^ e u i _l. a w .j_ u ^ .. y 

i 1 : ) 



: 2 11:- 10 3 3 

Gil 2;: DMA 

; 2 1 3 " Co r y n e b a c t e r i un glutamic um 

: 2 2 0> 

G121- CDS 

: 2 2 2 > (101) . . [100 6) 



-teg ggtatcege 



7 'i G " : 

t q t a a c g c a g q attcacca-: t c a a c g a a a g g t. c g a 



tag aqgtgttaqa gatcatqaqt 



e a c:; g a d c 



: q a c atg age act gaa g a c 
M e t S e r Thr G 1 u A. s p 
1 5 



60 
115 



att qtc 
lie Val 



gtc g t a g c a (pa g a t g q c: teg g a c gec tea a a a c a a g c t q 1 1 
Val Val Ala Val Asp Gly Ser Asp Ala Ser Lys Gin Ala Val 



10 



15 



20 



163 



: q q t q q qc: g c a a a t dec g c e a ac a a a cgt q q c att c c : 
Arq Trp Ala A La Asn Thr Ala A sr. Lys Arq Gly lie Pr<. 
2 2 3 0 



ct. t cqc ttq 
Leu Arq Leu 



2 1 1 



q c t t e c 
Ala Ser 



age tae ace at. g cct: caq ttc etc tac gca qaq qqa 
Ser Tyr Thr [let Pro Gin Phe Leu Tyr Ala Glu Gly 

4 0 4 2 5 0 



qtt 
Val 



9 
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c c a 
Pro 



c c a 
Pro 
5 5 



caa gag ctt ttr gat qac etc caq ace qaa ejee ctg qaa aaq 
C; 1 ri G La Leu Ph e A s p Asp Le u G 1 n A i a G L u A L a Le a G 1 u L y s 
60 6 5 



3 0 7 



aft 
I le 

7 0 



a a c q a a *. j c t c c q t. qac ate gec cat q a q q r a q c q c c a 
Asn C : 1 u Ala Arq Asp lie Ala His GLu Val Ala Fro 



qaa 



aaq 
Lys 

3 5 



a t 

I 1 *: 



atq 



ate qct qaa qqe a p 



qc, 



9 3 
at j 



13 



qac .c 



: r 



ggc 

Gly 



4 5 1 



atq ate atq qqe 
Met Val Met Gly 
1 2 t 



tec: qte tee qqt qca 
Se r Va J Ser G L v A I a 



cti ct 

V a 1 V a . 



cac 
:Iis 



c i c a 
A 1 a 



a a - 'J t at ecu qtc c 1 1 q 1 1 



cqr. qaa 



1 ro a i. v a .;. \, a .i.. a i .ar^j 



qac aq. 



q a,i 



■121 



. lot 1 1 q 



i C c: q a r 
1 1 >- e 1 i 



pa a cc 

:;iu Al- 



q a i a . 

5; la Al 



• : ' 6 4 



etc att : a qtt cac acc tgq atq qac: atq caq qt*. 
-eq Val Ala Val His Thr Trp Met Asp Met Glo Va 
.85 '.90 13 3 



qca 
Al a 



t C a 

Ser 



j e 

3 0 



q c a 
A j. a 



gqt 



ct t 
Leu 



qca qct qct caa caq caq tqq qat gaa gcg 
A_i_ a A3 a Mia G_i_q G j.n G^n I rc A so t:_eu 'a i 



cgt 
Arq 



C a q .... a c 



a c v 
Lhc 



atq ctg a^c q a a eqe et 
Met Leu lie Gla Ara Le 

') 2 o ,_) ^ 



gca cca ctg qtq 
Ala Pro Leu Val 



7 8 7 



qa a 
Gl u 

2 3 0 



aaq 
Lys 



^ v ^ 



cca 
Pro 



aqt 
Ser 



qta 
Val 
235 



acc qte aaq aaq ate ate: acc cgt qac cgc 8 35 
thr Val Lys Lys lie lie Thr Arq Asp Arq 



2 4 0 



24i 



c c a 
P ro 



qtt 

Val 



cgc 
Ara 



qca 
A 1 a 



ct t 
Leu 
250 



q c a 
Ala 



q a a gca tec t gaa a a c qcq caq ct. c c t a qte 
Glu Ala Ser GIu Asn Ala Gin Leu Leu Val 



L5 5 



2 60 



3 8 3 



q 1 1 qqt. t. c c cat qqt cc g t g g c g g a t: 1 1 a a g g g e a t g etc c 1 1 q q c 
Val Gl y Ser His Gly Arq Gly Gly Phe Lys Gly Met Leu Leu Gly 



331 



ac c 
Thr 



o e r t\ r q 



gca 

Ala 



g org 

' u Lea 



n 3 e r 
2 8 5) 



M. a ? r o C y s 



: c a a t g a t g g t g qtt 
3ro Met Met Val u al 



97 9 



• 
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.: : : cca cot gag aag att aag aag tag tttcttttaa g:t tcgatgc cccggtt 1033 
Arg Pro Pro Glu Lys lie Lys Lys 
2 9:» .3 0 0 



< 2 2. 0 > 6 

2 : ; • 3ni 

<2 12> PR r 

-21 3> Co r ynebac t *a r 1 am g I u t ami c:un 



Met So: Thr CI a Asp lie Vai V„ I Va I Ala Va 1 Asp 21 y Ser Asp Ala 
1 3 10 15 



• e Pro Leu Arq Pea Ala Ser Ser Tyr Thr Met Pro Gin Phe Lea Tyr 

3 3 -; 0 4 3 

3C " 3 3 6 0 



3lo Lys lie Gly -Co Thr He A La Gia Gly Ser Pro lie 



. 0 0 



p 

. 0 3 



1 3 0 



Al • 



C V5 



.33 



Va 1 
14 0 



Va 1 Va 1 Ara (31. a 



Asp 
14 5 



/al 



150 



Asp Gl y 



/a:. Ser 



Ala 

170 



T hr 



/r Ala 



Glu Ala Gla Ala Arg Gly Ala 01- u Leu 

3 8 0 1 8 3 



Val Ala Val His Thr Trp Me- 
190 



As p Met G 1 r. 

19 5 



1 G 



A^a oer 



Leu Ala A. la 

2 0 5 



Gin 



\= p Glu 



210 



A r g G 3 n G 1 n T h r .A s p M e o L e u II e 

215 2 2 0 



Arq 



Leu Ala Pro Leu 

2 2 5. 

lie T h r A r g A s p 



A la G 1 n L e u I, e a 

2 00 



Val Glu Lys Tyr 

230 

Arg Pro Va 1 Arg 
24 5 

Val Val Gly Ser 



Pro Ser Val. Thr 
235 

Ala Lea Ala Glu 

2 50 

His Gly Arq Giy 

2 b 5 



Val Lys Lys lie 
2 4 0 

A 1 a S e r G 1 u A s a 

255 

Gly Phe Lys Gly 
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Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pre Cys 
HP 2 80 2 8 5 



Met Met Val Val Arg Pro Fro Glu Lys He Lys Lys 



■9C 



; ;0 0 



; c 
1 1 



9 4:-} 
ION A 

Corvnehai :toriun qlutamicum 



)25 



pxaolp. :p 



A ) 0 : 



jorg<:t:t caa c ;(f.igaccac cgcqtgt; cct gggtcqacqc otat qqegat cccaccgcac 



icgc-tl g ja g ra.f ajqgt at ( a;aat;agc gagggtgaat ttq ac:c: 



Leu Ghr He Fro la' 



60 
115 



A ._ < i 



aa jqo 



jee acc gaa aac gac tec: 
Ala Ghr (t.a. Aria Asp ?:ae 



:c ate: ate: ccc g c 



T e 



G'H 
G ea 



1 6 3 



I it aei 
A 



Arg 



r; i j at at a act cca gaa arg grg gee acq 



Leu 'Air Pro Glu Mer Val Va 



hr __,eu eye 

Q c 



gjc 2 11 



Ar j Oo: 



jo : 



JG J 

3 1. V 



s:o jy a gee g,rr ggt a r . 
Lo Glv A.._a Aar Glv T la 



rc ego gag gr: aaa 
eu Arc j Va... Va 1 Lva 



g:a |ac 
A. i Aag» 



r- * 

V a L 



a i 



ggo acc aeg ga:: gac : r, tag e-g rg.i etc arc git: si: / 



■3 Lv Ser Tri 



V,i 1 Asp Pro Ser Leu Gr}' Phe Me":. 



Tyr Arg 

/ 1 



ac gaa gar gga tor. org ^r: gaa. arg tgc ggc aar gga gr q 
As.n A L a Asp Gly Ser L-aa ALa Gla Mer. Gys 'Ay Aar. 5.c/ Val 
7 5 3 0 3 5 



aga rag eta jag aac tgg aAg or: ::c aga g go are gaa gat aaa" aaa 
Ar: ^ea Pee- ALa HL T.ro Lea T'/r Ser Arc: Ay L-aa Va! Asp Aar Tar 
9.;. " ' A, 10 0 



-ML 



ag : 



3 he 



ga: 
Aso 



a tc 
I L.; 

10: 



gga aaa aga g :■:: gga gt a aga :, a gar gat aac 
Gly Thr Ar-g Ala Gly Val Arg Has Val Asp II- 



11' 



115 



Le a 



4 51 



rag j-:: i 
tin Ala 



gat 
Asp 

1 2 0 



a a : 
51.- 



car t : 

His S-: 



gcg aag gtoa aga grr gar. ;i: | gee at a cat, 
Ala Gloi Val Arg Val Asp Mer Hy He Pre 



12 5 



13 J 



4 ) 9 



gar: A ; 
Asp 'Ac 
133 



a e g 
Thr 



3H 
51 y 



tta ecc aaa : p gac: ate aac gga aaa gta tta gat 
Leu Ser Thr Cys Asp He Asn Gly 51 n Val Phe Ala 
14 0 14 5 



547 



ggc ctt ggc qtt gat atg ggt aac cca cac eta gcg tgc gtt 
Gly Leu Gly Val Asp. Met. Gly Asa Pro Hi- Leu Ala Cys Val 



Gtg 
val 



15 



160 
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ccg 
Pro 
165 



5 95 



go:: t:a or qcg tea get ctt gec gat ata gaa ctg cgc gca 
Glv leu 3er Ala Ser Ala Leu Ala Aso Me* Glu Leu Arg Ala 



cct 



17 -■ 



17; 



aog 
T:ar 



6 A 3 



tt: gat :a:i gaa to:: ft c occ cac ggt gtg aac gta gaa at: 
Fhe Asp G 1. oi (La Pne Poe Pro His Gly Val Asn Val Glu lie 



go : 
Val 



a:a 
Tor 



.3 : 



1 9 b 



6 91 



M ; tta j ; : (jat ga:: g::n gH t sg .atg cgc gtg tgg gaa ego : ; gtg 
Gl i leu 3lu Aso /.so Ala v a 1 Ser Met. Arc Val Trp Gl a Arg Gly Val 
2JH " 2 35 21 J 



ggs oaa a :e 
Clio/ Glu To:; Ar; 



ego i.o: tgt ggs atg gga act gtt get get. get tgt 



Gl- Tor Glv Tht Val Ala Ala Ala 



gtt 
Ala 



8 7 



go*: tta got gat get gca ttg gga :jaa ggc aca get aaa gtg 
Ala Leu Al i Asp Ala G_. y 



2 0 



t 



leu Gly 1L1 u Gly Thr Ala Lys u o. 

2 4 0 



:go 
1 v ^ ' 



gtt 8 32 



u cgt gg:j o.a gta ga;i jta cag ate oto gae gac ggc t 



'a 1. 31 u Va 1 G 1 ri 

:50 



:ie Pro Asp Asp G. 



aca 
To o 
262 



etc 
Leu 



8 8 8 



age cc a age gec a ■ 
C ly Po :> Ger Ala i: 
165 



at : gca etc gg- gag cjtg cac? ate 
lie Ala Leu Gly Glu v a l Gin lie 

27 0 27 5 



ta igc:ttcge ga: tgtagtt egg 



94 8 



ii; 275 

12o PPT 

;2L3; (oryaecactar Lurr. glutamicum 
o 1 iQo 3 

1- a Thr He Pro 2he A. a Lys Gly His All Thr Glu Asn Asp Phe He 
1 5 11 1 : > 

He Lie Fro Atg- 31a Asp Ala Arg Le- a Asp Leu Thr Pot 31u Met Val 
2 0 2 5 ot 

Val Tor Leu Geo Asp Arg Arg Ala Gly TH Gly Ala Asp 3ly He Leu 
]; 5 4 D 4 5 

A:g 13il Val Lys Ala Ala Asp Val Glu Gly Ser Thr VH Aso ?r:> Ser 
5 0 3 5 6 0 

v^j '-rp Phe M> : 't Asp Tyr Arg Asn Ala Aso Gly Ser Lea Ala Glu Met 
<o 7 0 7 3 tO 

: V 5 Gly Asn Gly Val A:g Leu Phe Ala Hi.; Trp Leu Tyr Ser Arg Gly 
P5 9 : 25 



Leu "Gal Asp Asn Thr Ser Phe Asp He Gly Thr Arg Ala Gly Val Arg 
HO 105 HO 



13 
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Hi- w al Asp lie Leu Gin Ala Asp Gin His Ser Ala Gin Val Arg Val 
115 120 12 5 

Asp net Gly lie Pro Asp Val Thr Gly Leu Ser Ghr Cys Asp lie Asn 

: 3 o 1 3 5 : i o 

Glv Gin Val Phe Ala Glv Leu Glv Va 1 Asp Met G.y/ Asn Pro His Leu 
; l:'. 15'- 1 5 5 160 

AL, i'y.;, Val. Val Pro Gly Leu Ser Ala Ser Ala Lou Ala Asp Iter. Glu 
16 5 ' 170 10 0 

Leu Arg Ala Pro Thr ?h* ■ .Asp G 1 n Glu Phe Phe Pro Hcs Gly Val Asn 
180 135 190 

w a '. Glu Lie Val Thr Glu Leu GLu Asp Asp Ala Val Ser Met Arc v a 1 

19 5 2 0; 20 o 

Vrp Glu Arq iL.y Val. Glv Glu Thr Arg Ser Cys Gly Thr Gly Thr Val 
01 : " ' 215 2 2 ) 

A.;,: /Via. Ala Gys Ala AV. Leu A L a Asp Al a Gly Leu Gly G .1 u Gly Thr 

A 2 3 2 35 540 

A. . ■ LyE Val. Cy.3 Val. ?r- Arg GLy Glu Val Glu 7a. Gin lie Pho Asp 
A4:> 2 10 2 5 ■■ 

Asp Gly Ser Thr Leu Thr- Gly Pro Ser Ala Lie I Le Ala Leu Gly Glu 

26 j 2 63 27 0 

77 5 



'hi • 1.4 d l 
*. :l ■ SNA 

V:- ■ Go ryneoa zt er iu:n ilutami :um 



_ A A ■ ( 1 D i ) . . ( 1 4 6 ? ) 

:' S3 PX3 12 9 70 



aa:cja:.aaa aisagccgtt:: --.cgtgctaaa gca^:tc?gc c- jatctagg gcgaggtgag 60 

tv..utcr .a ag a:ttcat.aa: -it tittgg g-ja g r ;gaa:t^g*: c::j go a ctg aag ggt 115 

Le i A i a Leu Lys 311 y 

1. 5 

tci: acr aac :tt gac ggs gaa tto ate gaa rtc gg a t:t gtg c.ah gca 163 

Tvr Thr Asn Phe Asp Gly Glu Pne lie Glu Phe Gly Ser Val G.Ln Ala 
10 15 2 0 

a.; a gaa gag gaa aaa zq \ gca tt:: gac aaz gat: zzjz gcg cac gtt ttc 211 

Lys Glu Glu Glu Lys Ar | Ala Pne Asp Asn Asp Arg Ala His Val Pne 

2 5 3 1 3 5 



c as tec t gg t c c g c g c a g gac aaa a t c a g s c s c a a a g t a t g g gca get 



259 



14 
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His Ser Trj: Ser Ala Gin Asp Lys He Ser Pre Lys Val Tip Ala Ala 
4 ■ 4 0 : " 0 



gee gau gey tec acg ctg tao g 



gac gqc aac gee ttc ate gac 



Al a i 



-y.i Glv Ser Thr Leu Tyr Acs Phe Asp 



atg ggt te ; caa c 



ett gtc teg q -a aa.: tea gge cac a 



Met 31y 

7 0 



er Gin Leu Val S^r A . a Asa Leu G .. 



H as Am Asn Pi : Arq 

3 S 



tta get aa j geg ate cag c }c c 
Leu Val Gl i Al.i He G_n Aag 

9 0 

c::g g c a tt : gg ' aat gat ga g 
Pro A, a Phe Gly Aa n Asp Vil A: g Ser 



gca g :: eg j taq a<:c aac at e aac 



G :a AJ.a A:._ a A:: ] Leu 

1 ) S 



"hr Asn He Asn 

1( i 



1 0 



; ; tec gat gtc get gca aag a^ ■ ■ gtg 
3 V a _ Ala A ._a Lys I ■ ■ Val 
1 : d 



teg ac: :g gc :: cat gge gaa e:c t 
Ser M-Et Ali A.r j Gly Glu Fee S 



1 ' 4 



ca: g t g ttc ttc arc aac gu • gqr 

r H...S Val Pee Phe Tr.r Asn G . y G i ; : 

:- 1 « 0 



3C 7 



Asn AJ.a Phe 11-=- Asp 
ot 

ic aac cct. cga 3: 5 



4 0 0 



4 H 



gc;c gac gc:; at.; gag cae tec 
A] a Asp A] a 1 1 e G "... u His Ser 
IS- 140 



c cue acg gat eg:: ctg cac a-: gga 
e Acg Mat Ala Arg Leu His Tea Sly 
14 5 



;4 7 



eg c a a c a a a 
Arg Aan Oys 
1 an 



a gc tac id: gge g 



tec geg at g at g 



ctg tec cca t aa l 

Leu Ser Ala Tyr Arg Ser Tyr Pre Gly Ala I: 
15c 1 ^ c 

c-.c acc case a a cac cac cgc ctg age aac c 



..a a - - ^ -J - 



M« - z lP:t Leu Thr Cly CV.u H - s Arg Ai g Leu Gly Asn 



1 to 

acc 643 
Thr 



acc: c; a c cac a q ~. t at:; tac c ac 
Thr Asp P.i a A:p He Tyr Lis • ::e Tap Ala 
'. •• • 3 



: : 3 

i ;»o 



a ^ ^ ci 



fcr: €91 



I rc- Phe Le a H is Hi s S 

1 9 5 



tea ttc c~.t gac acc acc caa 
Ser P hie- ?:.e Ala Thr Thr Gin 

2 ' 0 



: :;a qaa a:aa ice: qaa acc oca c: :a aag 
, : i u ey a tin Ceas Glu Arg Ala Le a Lys 



cac teeg g 
His Leu 31 u Asp 
0 10 



,a gat gtc ate :cg act gaa agt gut: 3 cc atg ate oca gca 



Val He Ala • ne Glu Gly Ai 

C20 



Met He Alia Al 



ig cca gtg gtg "rga tea tea j 
T- Le 7a' L--=u A u Pro Val '/al : • y Ser Ser ; ■ y 

3 4 D 



ate gtc; ctg 
He 
2 3 0 



235 



aca ggt tea tta aat gge gtg -gc gaa 
Ala Gly Hr l-u Asn Gly 7al Arg Glu Leu Gyc 
250 -?55 



tt tga aac rag cac a e: ate 
Asn Lys His G i. y He 
.' i. Ci 



2 9 



£ 7 



ja ate ate ctg cca aca 835 
e Ire Leu r r : Pre 
2 4 5 



383 



etc ttc acc a :c gac 
Leu. Phe I Le Ai. a Asp Glu 7a 



gaa gtc ,tg gtc cga tta gga 



sac acc a ia aaa 33 ± 



1 Met Val Hy Phe Gly Arg Thr Gly Lya- 



211 



rtq ttt qH t;c gag cat get igc aac gat ttc cag aca gac itg ate 
Glu His Ala Sly Asp Asp Phe Gin Pre Asp rlet He 



Leu Phe Ala Tyr 



979 



15 
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8 0 



a:: ttc gee aag ggt gtt aac aca ggt tac gcc cca c: :: ggt ggc ate 
Tnr p ne Ala Lys Gly Val Ask /.la Gly Tyr Ala Pre ■ *=- - 1 Gly Gly He 



9 ya 



: 0 I 



1027 



ceag j ' a aac caa tea ate cage qat ac :: 
Val hat Tnr Gl.n Ser He Am Asp Thr 
3 1 0 315 



ttc gga tea gag gca tac tec 
Phe Gly Ser Gl..i Ala Tyr' Scr 

? 2 0 3 ; : 5 



107 5 



ace tac tec gga oac ec 



Gly • ■ : y lea Tar Tyr Ser Gly Has 



ctt c:ca qta 1 a 1 ccc gc a aag 
Tea /via Hi Ala Pro Ala Lys 
3 3 5 3 4 3 



112 3 



gca ::a :tg gag at: tac gc \ gaa ::g:i gag aac 



A a 



at.t: aca cgc qta get 1371 



j a 

"4 5 



He Tvr .A i Glu Gly Glu He Vie; 



Arg Va._ A -.a 
3 5-> 



•era :-tt. 2 7 : act 
-a g I a u 31 y Al a 

3 6 0 



a ctg e • gaa eet cgc: ctt: eg- a,.; eta qc:j g 1a 
Gla Lea lee Glu Ira Arg Lea Arg 31a Lea Ala Glu 
3.(55 Hi 



:aa : a • ata gag ate get qa: gtg egg ggc cite gga ttc ttc tqg g :a 
eu Van Val Ala He Ala Asp V'al Arg Gly He Gly E\ha Phe Ay A. a 



13? ) 



8. 



11 67 



:tq :aa Lt c aat gca qac qc; act (C;: aag get jec agi 



■ ]_ a Fhe Asn Ai a 



e.i i ear r^a a 



Met Ala 
HO 



cpea g 1a 



Gly Al a At a G lu 
4 A3 



in; 



aag gaa eqe ggc gtg * 1 3 :cg ctg ate 
lys ILea ;\rg Gly Val arc Pro il' 



a a ae.i 



g ■; a a c eg. a a t c c ac: 

_. . . 7\ ,„ --I U IJ I r. 

,a.. 1 j a<:= 11 l o 

1 2 1 



!63 



eg ccg eeg ctg ace ace eet gat gac gaa at 5 gta gca :~ 1 ctg 



Ala Ho Pro Leu Thr Thr Gar As p 
435 3 0 



Asd Glu :,ea Va .._ Ala Leu Leu 

4 3 5 



14 11 



ecg ctg g^a gee gca •]:: eaa gee gtc gag ctg ace tte get g gg 1459 



/-.la Val Glu 

4 4 0 



Ala Ala Ala Hn Ala Val Glu Leu Thr Pne Ala Gly 



445 



45 3 



:ea * t g ttc f : a agt 1 1 1 ct:. agaaascaag gcc 
La Lea Phe 
4 5 5 



1491 



1 10: ■ 131 

3 11: 4 56 

:: 12: ?PT 

:H3.' Acyneoactarlum gl at ami cum 



-:101' ■ 10 

Lau Ala Leu lys Gly Tyr Thr Asn 
1 5 



Asp Aly Glu Phe He Hu He- 
ld) H 



;iy 3er Val -3 1 n Ala Lys Glu Glu Hu Lys Arg Ala Phe Asp Asn Asp 

20 25 3 J 



/arg Ala Has Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser E'r: 



16 
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Lys Val Trp ALa Ala Ala Glu Gly 3er Thr Leu Tyr Asp Phe Asp Gly 
5 0 5 5 n0 

Asn Ala Phe :ie Asp Met. GGy Ser Gin Lea Val Ser Ala Asn Leu Gly 
6 5 7 0 7 5 3 ") 

H:._s Asn Asn ?r ) Arq Leu '7a I 51 .1 Ala lie Gin Arg Gin Ala A L a Arg 

A. 9 > )5 

Lea Tnr Asn L- A31. ?r:> Aim ?n- Gly Asn Asp Vu Arg Ser Asp V i i. 
10' i 155 110 



Ala Ala Lys I Y.ai Ser Me*.. A L Arq Gly Glu Pee 3er Hi:-; v H 



1 ] 



.25 



?ne Air Asn Lv Gly Al i .A 5 0 A..-i tie Gl 

3 0 5 : . 



His 5?r Ele Ar.f M-t 
G G 0 



Are Lea Hi. s Ann Gly Ar: Ai:. 

1 ^ ;■: 1 5 : 



.Be r A .. a Tyr Arg S- or 



H:.s Gly AG a Pas G 1 - 



Al :1 IL : 1 :•- 



rh r C A. y Bin His A: - g Gi s 7 



Leu Glv Asn 



Ago [.: 



5ho Try A 
1 9 f 1 



Phe: Le .1 His H L 

- c 1 [.. 



On- en-' a. c 



rhr CA.n Bin Glu G ..u 
1:05 



Gly Me:. He AG 



I l.« 



G..u ?i- Val v t .l Blv Ser 



i it _ e nee.; 5 sm 



AG 



'Leu Asn Gly WG .Arc: Glu L^u G'y. 



Asn Ave- His: 'Gl;/ lie Leu Phe- I!*; Ala Asp Glu V. 



/a_. o...y 



GJ y Peon Thi 

2 7 E 



Leu Pne A. I <:i. Tvr 



His A... a GLy Asp Asp Pre 

Gl 8 : 



Gin r'rri Asp He* lie Thr Phe AL: Lys Gly Val Asm Ala Gly Tyr A.._u 

L 9 - J L P 5 5 (_ ; 0 

Pro Leu Gly Gl;/ T . ■.■ Val. Me*: The (Gin Sen Tie Arg Asp Thr PLe Gly 

30. 510 315 G L 1 

Ser Gin Ala Tyr Ser Gly (Gly Leu 7hr Tyr Ser Gly His Pre Lou Ala 



Val Ala Pre A._a lys Ala Ala Leu (Glu He Tyr Ala Glu Gly Glu lie 
.-.40 545 3 5 '5 



He Pre* Arc: 55a 1 Ala Arg Leu (GL! y Ala Glu Leu He Glu Pro Arg Leu 
35P 3 GO 56!: 



17 



A r q Glu Leu Ala Glu G 1 u Asn V a 1 A 1 a lie Ala Asp 
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V ci 1. i-\ 



37 0 



3 7b 



380 



Gly ?he Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 

38 5 3 90 3^5 4 00 



APa Gay A^a -la 



r :. a iu 



y Asn Arq Pne 
420 



He Ala Pro Fto Leu ilar Thr Thr Asp .Asp Glu 
4 2 5 4 3 0 



a Val Ala Leu Lou Asp Ala Val Glu Ala Ala Ala Gin Ala Va . Glu 
4 3 5 4 4 0 4 4 5 



1 1 '■ ; 3 3 0 

/' ■ ") N A 



g i at 



a a a c aacaaa a c a ■■: to , : ..; 



acgtgotaaa a aagc t cgqc t *. qat at a:j :J ;• : : gpjrgag 



0 a c acc; a a a r. r. q a c g q t q a a L. t o ate gaa t:;c q g a tct g t g c a a g c a 
Tyr Thr Asn Phe Asp Gly Glu Phe T 1. e Glu Phe Gly Ser Val Gin Ala 



10 



1 5 



2 0 



1 6 3 



a a a q a a gag gaa a a a egg g c: a ttc g a a a a c: gaa cqc gag a a c g a t. 



31u Glu La 



Phe Asp Asn Asp Arg Ala His Val ene 



5 0 



sac t. c c: egg tec gacj a: a g g a c a a a ate age: :c:c a a a g t a t g g g c a get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pre Lys Val Trp Ala Ala 



40 



4 5 



5 0 



gee gaa qqt tec acq erg tac gac ttc gac gge aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie' Asp 



a t g a g t. 



7 0 



gtc ccg gca aac tta gge cac aac a c 



c a a 3 5 5 



Met Gly Ser Gin Leu Val Ser Ala Asn Leu G 1 y H is Asn Asn Pro A r q 



7 5 



& 0 



8 5 



t". t a a 1 1 gag q c g a t c c ag c g c e a a gca gec c g g t t g a c e aac ate a a e 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arq Leu Thr Asn Tie Asn 

9 0 9 5 10 0 



4 0 3 



eeq gec ttc age aat gat gtg cac tct gat gtt go: 



aq ate gt:j 4 5 1 



18 
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Pro Ala Phe Gly Asa Asp Val Arg Per Asp Val Ala Ala Lys II- VI. 



ID:. 



IIP 



11! 



tc.i rt g gcc cgt ggc gaa *;:c tec ra : gt;g t;:t ttc acc aac: gg : 



Set- Met Ala Arg P ' v Glu Phe 
1 1 0 



1 1 5 



Hi/; Val Pae Phe Par Asn GP 



g gc 
j L v 



■I 9 9 



gcr ]a: gee a:c: ga< 



I e ac 



arc rg : arg g rt eg : rt g ::ac a: 



Al :i Asp Ala I Le Pla His Ger lie Ar 7 Met A. a Ar j Pea Hie; lee 



■ j ,0 * 



:. 3 5 



:4 d 



14 



eg r a a a 

Ar :: Asn Pes 



art ::<| 



jca tar rg : a gc ta r :;a : 7 : : pea ar 



ILe Pen Per Ala Pyr Ar 1 Per Per Hi-; 

L 5 ;> 193 



Ala Tn:- 



3 P l 

j - y 
Let 



a 9 P 



re:' 7 e g e : arg r:c ae ::; |ge gaa :a : r gc 
Per .PL a Met Met Pee Par PLy PP.. a Hi ; Arg 

L7ii p:p 



c ; :: rr ; g g :: i^u 
A r 3 Pe 1 P 1. v As r 



a ;r 
Tar 



54 3 



ac 1 a 2 c a a gat. ar c 
Phr ,Pso P::e;. .Pap El* 



ra r eae 
P v 



J 1 : 



Pis Phe rrp 
19 ! 



r a rt 
P-rj Ph- 
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t - a :c:::a | gattcaccaa tcaatgaaag gtcgaccgac atg age act gad gac 

Me t S e r: T h r Glu As p 



115 



gas gta qca qta gat gge teg gac gec tea aaa eaa get qtt 
v ii Val Ala Val Asr CIV/ Ser Asp Ala Ser Lya Gin Ala Val 

12 15 20 



162 



V tgq 
- ? 7rp ! 



c j ;:: qca aat. ace qce a a < • <aaa egt gge at 
A_a Ala Asn !hr Ala .2.-. Lys Arg Gly 11 

2 0 



Leu Arg Leu 



111 



q ee 
AL 



a jc tac ace a teg cc: 
Ser lyr TLr Vet Yro 
10 



o-.e ttc etc tac qca gag gga atg gtt 
Mr. Phe Leu TV or A:._a G2u Gly Met Val 



Pr ::■ Pro Glu G.±a Leu -he Asp 
:v3 6C- 



o: cag gee gaa gee erg gaa aag 
;u Gin Ala Glu Al a Leu G_ou -y/s 
65 



at- ia : gaa goo eqt ga e ate; oee cat gag gt a gog cea gaa ate aaq 
11-- Aeon 2lu AVa Arg Aso lie Al j H _s Glu V;iL Ala Pre Glu He Lye; 



7 1 



2 j 



at- }og 
Ho At y 



oae aee are get jaa 
Hie Ter l...e Ala Glu 
•0 



ago ace ate gac atg etg ttg gaa 
Ser Pro 1 Le Asp- Met Leu Lea Glu 
9 1 1 0 J 



4 0 2 



atg toe tee gat gee aca -atg ate gtc atg ggt tec ege gga etc gge 
Pet Sei: Fro Aep Ala Thr Met Tie Val Met GLy Ser Arg Gly Leu Gly 



112 



110 



11 5 



4 5 1 



Gl y 



tee gop. a~g -gt e a t g ago tee gt e tee ggt qca gtg gtc a g : 
Ser Glee Mot Val Met 11 



1 2 0 



;er Val Ser Gly Ala Val Val 
2 a 130 



4 99 



eae gea aag tgt cea gtc gtt j e. t gt: egt gaa gac: age gea gtc aae 
Pis Ala Lys eye Pea Val Val Val Val Arg llu Asp Ser Ala Val Asa 
112 14 0 H2 



5 4 7 



gaa gac age aag t ic gge ec a 
Glu Asp Ser Lye Tyr Gly Pre 



qce gtc gtc ggo gtg gat gge tec :pa 
Val Val Val 21 y Val Asp Gly Ser Glu 



5 95 



15 0 



# 



155 



28 



160 
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1 6 5 



gtc tec caa cag gca acc gaa tac gca ttt gcg gaa get gaa get cgt 64 3 
>r can Gin Ala Thr Glu T'/r Ala Phe Ala Glu Ala Glu Ala Arg 
17 > 17^ 130 



7a 1 



ego g :c gaa etc gt\; qca qtt c lC ace tgc atg gac atg cag gta ca:j 691 
o;p, A : a Glu Lee Va i. Ala Val H..s Thr Trp Met Asp Met Gin Val Gin 
12 5 190 195 



t ; ;a ttt g • i gc" ctt gca g ::t gee caa ;:ag eag tgg gat gaa gcg 739 
■U:a See Leu Ala Glv Leu Ala Al.a Ala Gin Gin Gin Trp Asp Glu Vil 
200 " 2 j 5 210 



gac atg ctg ate gaa ::gc etc gca cca ctg gcg 737 



:: aa c j t tag c a a ac 

zi.rg 3In Gin Thr Asp Met. Leu lie 31u Arg Leu Ala Pro Leu Vi. 
;'is P20 225 



lie 



a a a ig t a o c 
lie lys lyr Pro S> 



ice gta acc; gtc aag aag acc ate acc cgt. gac c gc 85o 
Val r Anr V 1 Lys Lys lie lie Thr Arg Asp Arg 



2 35 



2 4 0 



ctt eg:: gca ctt gca gaa gca tec gaa aac gcg cag etc eta gtc 
Yal Arg Ala Lea Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 
2:0 2:5 2 60 



8S3 



at: cgt tct cat get cgt; gge oga ttt a :;cg gge atg etc 
v a l Glv Ser His Gly Are Ply GA.y Phe Lye Gly Met Leu 

2 6 5 27 0 



g g c ::. 
Gly e 



ce 1 te cge gca ctg ctg taa tec gca ccg tgc eea atg atg ctg gt t 979 
hr Per Arg Ala Lee Leu Pin Per Ala Pre Gys Fro Met Met Val val 



P3 0 



P90 



gag aag act tag aag tagtttsttt taagtttcga tgc 



1026 



Arg i ro fro oiu lvs xj_e j.,y3 
' c -5 50 0 



■ 2 1 Co 20 

■ 221 o 3C i 

■ HA PPT 

C215 ■ Gorynebaoter ium glu tarn.] cum 

e 1 0 0 Zt 

- \r-r- Thr Glu Aep He Val " A : Val Ala Vac Asp Ply Ser Asp A_._a 

"l 5 10 15 

- y5 Gin A3 a V.*l Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg GPy 

2 j 2 5 3 0 

:le -.r-j Leu Arg L- u Ala Ser Ser Tyr Thr Met Pre- Gin Phe Leu lyr 
15 4 0 4 5 

Ala ;ij Gly Met V..1 Pra Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 

5 0 5 5 6 0 



Glu Ala Leu Glu Lys lie Asit Gin Ala Arg Asp lie Ala His Glu Val 
6 5 7 0 7 5 o 0 



Ala Pro C 



Glu lie Lys He Gly His Thr lie Ala Glu Gly Ser Pro Tie 



85 



29 



9 0 
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95 



Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met lie Val Met Gly 
100 105 HO 



Gly Met Val Met Gly Ser Val Ser 



:-=-r Arg Glv Leu Gly Glv Leu Ser G 

111 120 125 



Gly Ala Val. Val Ser Hi.- Ala Lys Gys Fro Val V-l Val Val Arg Glu 
12C 155 :vi; 



/■so Ser' .Ala Val Asn Glu Asm Ser Lys 

i c\ I5i' -55 160 



Lys Tyr Gly Pro Val Va 1 Val jly 



y=. ] z. ^ p ;;iv Ser' :;] u Val Ser Gin 31n Ala 5hr Glu Tyr Ala Phe Ala 

165 11C 175 

ru : z ] £: Gli AM a Arg ;M v A : ■ : Glu Leu Val Ala 'AM His Thr Trp Met 

■ " J " - 8 5 120 



Met. 51. a 'AV. Sin A J i Ser Lou Ala Gly leu Ala 7^1 a Ala 
5 95 2 C ' C) HL) 



Gin Gin 



(Mr. 



rp Asp G_..u Val M'i Arq 3 In Gin Thr Asp Met Leu lie Glu Ar 



1 10 



550 



cu /51a Pro Leu ^al Ala Lys Tyr P:: 
; 5 13) 



Ml Thr T Vai Lys Lys .1 J.e 



Thr Ai;q Asp Arg ?r ) Val:. Arq A.L a Sea Ala M.ui A... a Ser Glu An: 
54 5 2 C M') 25 5 



A... a (-In Leu leu -a 1 Va l. Gly Ser His G.Ly Arg A, 

5 6 0 2 6 5 2 7 0 



To/ Phe Lys Gly 



V5 



Zira Ala Leu Leu Gin Ser Ala Pro Gys 
2 53 2 A3 



lee Met Val Val Arg Pro Pro Glu Lys lie Lys lys 
55 2 91) HO 



1 C .1 1 

I 1 ■ 1 0 " 9 

II ■ ALA 

11; 5;- rynebact-rluir; glut ame ::um 



M_ JA. ■ ; I'll ) . . ( 1C 36) 
.._ > ■ AX :: -1-0552 

el jj ■ 5 1 

.::jc-.aa:aa gq:ag:aaag stsgatcsaa ttgacgcttt gagtaatgag taaaagsctc 60 

gtttttaagq taqccacaca tegcacaaga cogaagaact qtg jzt acc t:a aaa 11 

V:il Ala Thr Ser Lys 

1 5 



att ctt stt tat tac goa tte aec ccg ct: tct gac rot aaa gag gtt 
lie Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser Asp Pro Lys Ala Val 



13 



30 



1 ^ 



• 
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tag :tg tg; ca; c^: gag tt z tqe gag t a a :t7 aat :tt tgt g ;t : :gc 



Gin Leu Trp Gin Arg Glu 



J 1 -_i 3 ■; : r 2e ■ .1 As n Le a A r g G I. y A r g 

3 j 



211 



at a ctg at:: t arc ^ ic g "i t a " t aat g ga a::.: gt g zjjz g g.- :f:it. ant 
Tl- toa IL-e: rhr 7 . s 7:.y L ".. -E- Asa :; 1 v Tnr Va 1. 71y Gly A -a 11^ 



a * gat t 5 ?. ii : gtg t i : a - r a a a. •: 1 a::::: :* 1 - 3 i 4 



A La Tyr I'. 



ft:- Arg G L a Tyr Pro G 1 y ?;ao 



■10 7 



t a 2 gc a 
Asr. At:: 7 



a i g : .1 :i 

7\v. Tro 



} I ' i •'• g^G j *• 



3 / m 1 



. J-/.E" 



r: • a aa p : g • j : g = : a* ■:: r 

■r 7 A 1 7ys ' 7 i 1. Ar ;; A ; o 31.. I : 7.e 
9 j 



; ly 



[a* 



Val A c;> 3. 



\gi < : • ? : 

;i.y gi y 



:: a:;: y :r i c 
GLn "'A Ac 



:fac } 



I ; 



\ -.. Z ] 



1 1 



- 1 ,- T I ; 



a ag g. 



gt- y 
Va.l '7. 



I at :p: 



Thr H i f Asp 



I .a 



Ala 



g,.i e: t 2* j 'J. Li .a - - 
G i _ 7er G ■ v Get 



aaa gac a.a«: 



gt.c a : 



: 20 gg g :a .r 
7nr '.;iv G_y :i 



1 A: 



c-rtg 'i' 

Met r : 



cat gg~ 
Arc: Gly 



aaa -gag g: 



ra,, at\ t gar ggc g :r 
Gin I le Asp Gly G . " 
2 1 :» 



q aa 



Val Arg Gyr G,.y G A. 



^- 1- r 

?h-: 



Gly A.: 



<;r "jg^ erg zgg gaa g g 



7L- 



Trf:» Glu 



:ac gtt t ' :iar a. eg 2 atg s.-at a 7 a a etc ggc gag gai Cnc 

Tyr 7al Pr.-E- Asp Lys Ar-? rGar His [l-t 



74C 



■1 7 



aaa gag ate gga oar- t « ic at ^ cat z>~;c ge-. X. act ccc acc aac aa,~ tt* 
Lys Glu T 7al Gly Hi;E Cys lie His Gys 7isp Thr Pro Thr Asn Gtt-: Ph-E 



^5u 



2 6 G 
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gag cac tqc etc aa: gaa gat gat. tgc cgc gag etc qtg ttg atg tgc 
Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu Leu Val Leu Met Cys 



931 



2 7 : 



cc: gat ■ a: ttc ges aat gtt gac: ace cgt cat tgc aag cgc gaa cgc 
Pro A-e Cys Pee Ala Asn Val Glu Thr Arg Kis Cys Lye Arg Glu Arg 
LH 2H 2 9 J 



979 



err: qci qce at: get gcg gat ttc 
Gve /M-i Ala I le Ala Ala Asp Pre 
; Q :■. p. o () 



gag eaa gga at t. gat ccg etc 
Glu Gin Gl v IJe Aso Pro Leu 



1027 



gtt act. :ct tutaaaagggt at ggtggctg ggt 
Val jhr Per 



1059 



VUG;- ::2 
<:.2.2: PRG 

ePlSo to r^- netee ■ t e r i urn glut: ami cum 
HOOe :.2 

w i] ,\] "hr Pe: Lys lie teu Leu 7vr Tvr Ala Phe Ghr Pro Lei: See: 
V 5 " 10 LP 

;\ :=p ; Li) Lvf; Al ; : Val Gin Leu Trp Gl.n Arq Glu Leu Cvs (Ac: Per Leu 

2( ; p :«) 

Asn Leu .erg Gly Arg lie Leu Pie 1 r Ghr His CLy [le Asn GL y GPr 
3 5 " 4 0 4 5 

"'a! GiV Hy As} lie Asp Asp Cys Lys Ai a Gyr lie Lys Lys Ghr Arg 

5!) H <>0 

Gu Tvr Per G I v Phe Asn Ai a Met G .'. u Phe Ly< Grp Per GG..U Gly Gly 
65 " ' 7P " 7 5 3 0 

Ala Glu Asp Pr- Pro Lys Leu Ser VH Lys Val Arg Asp G-u Lie Val 



Ala Phe jp/ Ah Pro Asp- (11 u Leu Lvs Val Asp Glu Asn Gly Val Val 

IP-: IP: 1-^0 

31 V Lly G L y Va 1 Mrs Leu Lys Pro Gin GLu VaL Asn Glu Leu Val Glu 

lit le • 1 h-5 

Ala A- j Glv As-c Glu Val Val Pre LPo- Asp Gly Ar ) Asn A.,a Met Glu 

13) lee hi) 

Ala 31 n II- Gly Lys Phe Lys Asp A L a VaL Va.l ?.r: :> Asp VaL l:u Thr 

14.5 " " 1PL0 15 : . L60 

Thr His Asp Fn- ILe Ala Glu He Z V u Ser Gly Lys Tyr Asp Asp Leu 

1 P5 17 0 1 "' 3 

Lys Asp Lys Pr-. Val Veil Thr Tyr Cys Thr Gly Gly He Arg Cys Glu 

13 ; 1H HO 



He Leu Ser Ser Leu Met He Asn Arg Gly Phe Lys GPu VaP Tyr Sin 
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195 



2 05 



He Asp Gl.y Gly He Val Arg Tyr G.I y Glu Glr. Phe Gly Asn Lys 31y 

2 10 21 5 2 2 0 



Leu Trp 



.y Ser Leu Tyr Val Phe Asp Lys Arg Mot His Met. ilea 
2 3 0 2 0 5 2 4 0 



Phe Gly Glu Asp ^yr Lys Glu Val Gly Hi. s Gys Me H i. s Gys Asp Fhr 



Pro Thr Asn Lys Phe Glu His Gys Leu Asn Glu Asp Asp Gys Arg Glu 

2 60 2 65 2M 

Leu 7a L Leu Mel Gys Pro Asp Gys Phe Ala Asn Val Glu Thr Arg His 

'? 7 - '? HO ~> H 5 



29: 



Lie: Asp Pro Leu Va L 



2. 1 3 ■■'* Oo ^ vn^b r i v * *i v ri liiP. a 1 u t a m i u u ni 



< 2 2 2 • ; 1 0 1 } . . (13 6 3; 

C2 2 3.> RXAOOa 5 4 



C4 0 0 ;- 2 3 

:tgtqc a g a a a g a a a a c a a t c c L. c t g g c t a g a t a g a c a o a ■: j 1. 1 1 a t a a a g g t a g a < j r t g a 



6>0 



gcgggcaact gtcagcacgc agaccgaaag gt.gcacaaag g: g gee ct 

Val Ala Le: 



/ a ± 



; z a g a d a t a t 



gge ggt tec 
G 1 y G 1 y Ser 
10 



teg cat gag agt gcg gaa cgc ate aga aac 163 
Ser L e u G 1 a S e r Ala Glu Aro lie A r a A s n 



15 



2 0 



gee get: gaa egg arc gtt gee acc aac aag get gga aat gat gte gtg 211 
Val Ala Glu Arg lie Val Ala Thr Lys Lys Ma Gly Asn Asp Val Val 

2 5 3 0 5 5 



gtt gte tgc 
Va _ Va 1 C y s 
4 0 



gea arg gga gac ace a eg gat gaa ctt eta gaa ctt 259 



Ser Ala Met Gly Asp 
45 



Thr Asp Gl u Leu 
50 



Leu Glu Leu 



qca gcg gea ge g aat ccc gtt: ccg cea get cgt gaa atg gat atg 



A la A 1 a A .1 a 

R t 



r al Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu 



60 



6 5 



;07 



c t g act 
Leu I 1 h r 
7 0 



get : r gag cgt att r c t aac get etc gte gee atg get a* 



Glu Arg lie? 
'/ 5 



As n 



ci lou tal 
80 



Ala Met Ala lie 
8 5 



33 



Docket No :BGI-121CP2 



GLu Ser Leu G.oa 



tct ttc acq ggc tct cag get ggt 

Ala 
100 



gag tec ctt ggc gca gaa gec caa 

Ala G I -j Ala Gin Ser Pho Thr Gly ber ,1:. Ala Gly 

90 K 



qtl etc acc acc gag cgc cac gga aac gca 

Gla A r 3 Hi.? Gly Asr. A a Arg Ho Val Asp Val Tn. 

1 le- 



va:. Lei Thr Tn: 
1 i : 



:qc at*: gtt gat gtc ac 

A; 

i: 



co i gcr- cgt ga j cgt ga;i g 



i = tc gat. a ; i ggc aag ate too att gt- 



Pr- 



Arg Vi: Arg Glu Ala Lea Asp Gla Gly Lya I 



Val 



i.:c 



IOC 



Tr . t . ( - c:i t gqr att aat: aaa gaa a;::: cgc; ga: gtc acc acq ttg 
v.'/ Pee Gla Gl- y a l Asn Ly- GLu Tar Arg Asp V.il Thr Thr: Leu 
1 •,') 14 0 2 4 :■ 



r - q ,t qap tct cac acc ac: gca gtt gc j ttg g :a g :t g Jt Hg 
Ser: p so The The Ala Vai Ala Lea A ._ a A. a Ala Leu 

i 0 1 t 0 16 5 



g g t 

G 1 v A:q G .y G 



4 01 



4 5 1 



4 99 



5 5 3 



G e: gat g: j tgt aaa ate tac tcj gac gtt gac g 3 t g~ 3 tat acc 

;: Asp Val Ae p Gly VG Tyr Tnr 
1 0 5 - ;r - 



A ei Asp Va ^ Cys 01 a 1 
1 7 0 



Tor 



c; c a. g i a c eg c a ' - c 
Al a A e:o F ro A.r g 1 1- 



e t a P: gc a c a g a a g c t g g 3 a aag c .- a ^ ( 
ro Asa Ala Gla Lys Lc a Gla Lys loo Se: 
1 9 - 2 2 



6 4 3 



6 91 



t * c c - a caa ct j co. g gaa ct.t gat get gtt ggc 
P.e Glu Gla boa Lea Glu Leu Ala Ala Val G_o/ 
;:: to 2 15 



aag att too ctg 
Lys lie Leu Val 



£ -q cac act ctt aaa cac get o gca ttc aat gag cca cat cgc qua 
- , u A > g Per Vc.l g:u Tyr A L a Arg Ala Phe Aaa Val Ira leu Arg vai 

els 2 5 0 - 2 5 



g ict CM: act r,t g = t ccc gec act ttg att acc acc tct aog 
.\=. n A-p Fro Glv Tar Leu lie A__a o]y Per Plet 

210 245 



Aag Oar Oer Tvr her 

■0 2 15 



,a a.t ,tt t aag ajaa gaa gca gtc ctt ao ggt ate aca acc gac 
Pe ~"o YaH Glu Glu AOa Val Leu Tar Gly Val A-.a Oar Asp. 
0:0 25 5 2u0 



.u Asp 



a ig : cc gaa :p-c aaa gta aac ce 

: j7S Our Glu A: a Lys Val Thr Val Leu 0 Ly He 
2 • 5 



-t ctg pgr att tac cat aag oca age 
r Asp Lys [O.o Gly 
7 0 2'05 



. 3 ig .art peg a ,a g gtt ttc cgt cog ttg get gat gaa ga, 
p u spa Ola Lys Val Fhe Arg Ala Leu Ala Asp Ala Gla 
.130 ' 2 :05 2a< 



aac aac at" 
lie Asn lie 



g ac rag gtt ctg c ig aac gtc 

Asp Met Val Leu Gin Asn Val 

0=)5 ^0 

ate aac ttc aac age cct cgt 



tat tct gta gaa gac qga o: acc gac 

Ser Ser Val Glu Asp Gly Tar Thr Asp 

? 0 5 

gac ggc cgc cgc p e; a eg gag at<: 



lie Thr Phe Tnr Oys Pro Arg Ser Asp Gly Arg Arg Ala Met Glu He 
010 '" " 215 



10 



ttg aag a a g 



ag ctt cag gtt. cag ggc aac tgg acc 



aat gtg att tac ga: 



0 03 



991 



9- 9 



i:)27 



100 5 



1 1 2 9 



34 



% 



Docket No.:BGl-l2ICP2 



Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Va I Lea Tyr Asp 

3 3 0 3 3 3 3 4 0 



gas oag gtc .a.' aaa gt;. 



qtq qqt get qqe atq aag tot cac 117 1 



A s p G I n V a 1 G 1 y Lys Va I. S e r L e u V a] Gly Ala G .1 y M e t Lys 3 e r H i s 



3 0 



ea ,tqt q? 



q e a q a q 1 1 e a 0 q q a a q a A c t: q e q a q a 3 a t. a a c q r. q 12 19 



Pro G:y Val Thr Ala Glu Phe Met G i u Ala Leu Arq 

3 6 0 3 6 3 



a s o v a . as n v a _l 



qaq 



a a o a t c qua ::q a 1 1 t c c a c c t 
Asn 1 ._o G.u Leu lie Ser Thr Ser Glu I le Arq II 

3~VS 36 0 3 8 



■at T 



L. .... v_ \_a .j 

Se r Va I. Leu lie 



1363 



sqt a^a q.it gat eta gal qct 
Arq Glu Asp Aso Leu Asp Ala Ai 

3 3 3 3 9 1, 



• t ' g e a 1 1 j e \ t g a ■■ r o a g 1 1 a 
\ raj A; a Leu His Gla.; G_n Phe 



1 3* 



a a a as 



a a a a •. : : 



\' G v G .r u As d 35 r a A 1 a 



:rt t,L; qca aqo 
V :■: i , I y r A l a Gly 



.jga cge 
Gly Arq 



1 3 6 



: 3H f 



12 - PRT 



q Aatrsrra ru;- 



<-l 0 0 > 2 3 

Val Ala Leu Va L Val Gin Lys Tyr 



G i a At a i 



a Asn Val Ala G r u A,r ; 



4 0 



>^y est 
4^ 



n r as d 



Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro VOa 1 



Arg 



G 1 u Me; t A s p Me t Leu Leu Thr Ala Gly Glu Arg lie Ser Asn A 1 a Leu 

6 3 3 0 7 5 8 0 

Val. Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 



;iy Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 



1 0 0 



105 



110 



lie Val Asp Val Thr Pro Gly Arg Val Arq Glu Ala Leu Asp Glu Gly 

iic 1 A" Q 1 p r -, 

Lys lie Cys Ho Val Ala 031 y Phe Gin Gly Va I Asn Lys Glu Thr Arg 

13 0 13 3 14 0 



Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
13 5 130 1 3 3 1 6 0 
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Leu Ala Ala Ala Leu Asn Ala Asp Val Gys Glu He Tyr Ser Asp Val 

165 HO 17 5. 

A ; ; p 31 y V a .1 T y r T n i ■ A. 1 a A s c > F r ci Ar'q 1 :.e V a 1 Pro A s n Ala Gin L y s 

H7 1 ::5 190 



Leu jlu Lys L->u Ser The lie 
1 J 5 



Diet Leu Glu Leu Ala Ala v a ; G'..y 



..e Leu 1'al Leu Arc: So r Val G...a Tyr Ala Arc; Ala He Aon 

AH 22: 

ua A.rq ' A~l Arc: Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 

;• 3 " 2-; 5 2-;o 



.y 3-r Ilet GH Asp 



-c VH (Glu Glu A.h 



,eu T: 



' a . . a 



■ i.u .o.... a 



Val Thr Val Leu Gly I ..e 

V 7 0 



Gly Glu Ala Ala Lys 



/u l sue hro /■ i L.a. 



LG:U AH A. 



Leu e.. i\ Asn \ai Ser Ser /a.l G 



A.cp GLy T:::r Tu 



H Thr L 



co Arc Ser .A 5 o Glv Arc: 



u . i e -/y' ...j /:= ueu e-U e-r e i. : . eiy . x}.> . ; i .: 

A " 3.,r G 3 c 



A.m. "/a . Leu Tor Aso 



;.l.r. Val 



Val Ser Leu Val Gly A.. 

HO 



: 1 u lie 



:r Lis Ho Gly A'ul Thr A. a Glu ?he Met Glu 



-Arc: Aap 7 HI Asn 
- 7 



As:c Tie Glu Leu I _ e Ser Thr Ser Glu He Ara 

3 7 A 3 & A 



Aer 7A1 



le /Ara Glu Asp Asp Leu Asp Ala Ala Ala Arq Ala. 
9 J 3 A 5 4 v J 



Leu H.c GAu Gr.-.n She Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
4 03 4 10 4 13 

A Id Gly Thr Guy Arg 
4 20 



: 1 =u ■ 
jMA 

A).rynebact( .■ r 1 um glut ami cum 



i :dg 

. 101 ) . . lllGA) 



36 
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223:- RXA'-D533 
0 0.- 25 

M::caC(:tg<:: attgcatgag cagttccagc tgggcggcga agacgaagcc gtcgt t tatg 6 0 



; a a q ■ a < : c g < acqctaaag: :t:aaaggag tagt:ttac:a a c g a c c a c c a *: c g c a 

Met Thr Thr He Ala 



1 1. 5 



at*: g.r. gca acc gge caq g:c gge cag gtt et g cgc acc est tag 
Va._ G eg Ala Thr Gly Gin Val. Gly Gin Val Meet Arg Thr Leu Leu 



10 



15 



2 0 



eaa ^ac cue -:ia: :tc cca get. gaa: act gtt :gt 
G2a Oh; A: : Asn The Pre, Ala Asp Thr Val Arg 

/ 5 3 0 



etc get. tec cc 
?he Ala Ser P:: 



2 1 1 



gea goc ::gt. aae att. ga.a :tc cgt jqc eta gaa ate gag g J : 



Are Lvc He 



?he 2,rg 



Oar GLu He Glu Val 



a :i a : a e 3 * 
; . .; Asi I 



ag gca acc: 
;ic A La Thr 



jac ate 
Acq [1< 



Asp 



p: j '.te f: 



ret gga gge a as 
A. a GLy Gly Tcr 



ale .;.e.r 



j : i g t ae get 



. q 3 ! 



T'H 1 
,\la. a: 



gc a 
A.] a 



g ag 
AL i 



a e *: 
Th.: 



gr t 



geg 
Val 



gat ; lit: 
Are A;;n 



la Tr P 



cgc 10 



A=-p A:;i 



G a 3 



[ le 



Val 
1 1 0 



at. g ag jt a a 
ar 1 Lu Hi .A .■ 



gait: 
Aep 



i a g 

" j e 3 



1 .: ■ 



at g 
Le a 



"2 a I 



aag ge • 



a t : 

1 2 : : 



at e 

r 1 P 



g ag a ae : at. a a 3 tge ucc 



ila As:a 



1 3 J 



Gar 



Tar 



4 9 



it g 
Vet 



f g a i 

Ala Al a 



a t. g 
Vet 



gr g 

Val 



14- 



:tt aae gat g ^ a get. gee att 
,aa Pea Aso Ala Ala Gly Leu 
L a 5 



jt -a 
■/al 
15 J 



Hi. 3 Val 



ee r 
15 3 



tag 
Gl:a 



gat gt 



Ala Va 1 3a r G 1 y 3er 
1 6 0 



qgt 
Gly 



att 
L -a u 
165 



gaa 
A 1 a 



g:p. V \ 

■ A V:;i 



gaa 

G I. a 



Th r 
1 7 0 



Leu 



Al 



tag gtt gat gaa gtt gga gae sac 
Val Ala Ala Val Vly Aep Pis 
175 13 0 



aae gt: g ;i g Ota gte sat gat gga eat; gst gat gas gca gge gat gtc 
As:a Val Ola Pne Val His Asp Gly Gin Ala Ala Asp Ala Gly Asp Val 

135 19 J 19a 



691. 



3 H 
01 y 



ee: tat 
Pre Tea 

2 JO 



gtt 
Val 



Ser Pre 



at a 
He 



get 
Ala 



t ae 
Tyr 



aac gt g st : 



tte gee gga 



Asn Val Leu ?r:> Phe Ala 31y 
210 



3 9 
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dciv.. C _ O 

Asn Leu 
215 



qat gac g g c acc : t c g a a acc g a . gaa gag cag aag c t g 
A s p A s p G 1 y T hi r P h e G 1 u Thr As p G 1 a 3 1 u G i n L y s Leu 

22 0 22 5 



::q- a a c gaa tec c q e aag a ■ 
Arg Asn Glu Ser Arg Lys I ' 

2 3 G 2 3 5 



c ,e a g a c t c aag g t c Lea 
Pro Asp Leu Lys V a 1 Ser 
2 4 0 2 4 5 



gage acc tgc gec eg,:; qtq 



qtt t * • acc qg. 

V a -l P :c o T :a r G .c 



q c t g a c c act 
r Leu Iter lie 

2 6 n 



■ac qcc qaa ttc gac aag gca ate acc qtq g^c caq gcq caq qaq ate C 



f--q qqt 



a nqc Gt - aag 
r Gly 22:1 Lys 



qa-c qtc :cd 



qc at t gac ga, 



gtc qep 



3t ca-j que 



a c t q t . f - q a c gat. a a e <. " q c qqt c t ^ ) q 1 1 c f . <c q t c g t a t: c t q q c : g a c 1 l ) 



aac ate eg. 



aaq qqt qct qc 

Lvs Glv Ala AG 



eta aac a c c a f 
Lou Asra Thr I : 



caq ate qct qaq .at. q 1 1. . 
Lira Me Ala Glu Leu 



eg qtt aa: 
;u Val Lvi 



:2 10> 2 6 



<2 13> Co 
<4 00> 2 6 



neoaeter : 



Tier lie Ala Val 2 



A y Glra 2 7 a 1 Gly Gin 
15 



Met Arg Thr Leu Leu Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg 

2 0 2 5 3 C 

Phe Phe Ala Ser Pro 2a rg Ser Ala Gly Arg Lys lie Glu Phe Arg Gly 

3 5 4 0 4 5 



Thr G2u lie Glu Val Glu Asp lie Tnr Gin Ala Thr Gli 



oer Leu 



Lys Asp lie Asp Val. Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys 

6a 3 0 7 5 8 0 



T y r A .1 a Pro 



Leu Pee Ala Ala Ala Gly Ala Thr v al Val. Asp Asn 
8 5 9 0 9 5 




y. Docket NosBGI- 



S^r Ser Ala Trp Arq Lys Asp Asp Glu Val Pro Leu lie Va 1 Ser Glu 

lOc 10 5 HO 

VaL Asn Pre Ser Aso Lvs Asp Ser Leu Val Lys Gly He He Ala Asn 

11^. 120 125 



p rr , .-n '"ys Th- Thr Met Ala Ala Met Pro Va .1 Leu Lys Pro Leu His 



Aso .A . a Ale 



Leu Yal Lys Leu His Val Ser Ser Tyr Gin Ala Val 



.1 5 0 



1- 



S- • : -A.V Ser 



Leu A L a Gly Val Glu Thr Leu ALa Lys Gin Val Ala 
165 " 1^0 1^5 



A i va ;V v ^so His Asn Val Glu Phe Val His Asp G Ly Gin Ala ALa 
' lf .", 185 190 



A ;p A .a Gly 
1 9 5 



Val 51 v Pro Tyr Val Ser Pro lie ALa Tyr Asn Val 



d^o -no A" i Glv Asn Leu Val Aso Asp Gly Thr Phe Glu Thr Asp 

>-c ' 215 225 



5 _ i j I u 



Lvs Leu Arq Asn Glu Ser Arg Ly.::; He Leu Gly Leu Pro 

2 3 0 2 5 j 2 4 0 



A 30 Leu : ys V,i L Ser Gly 1 hr Cys Val Arq va- rro v a j. s^e 

2 4 5 2 5 0 2 5 5 

H i 3 Ini- Leu Ti: r Lie His Ala Glu Phe Asp Lys Ala He Thr Val Asp 

LTD 265 2/0 

r:p £la -:ln GLi He Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp 

; 7 5 2E0 285 



VH Ere Lhr Pi: Leu Ala Ala Ala Gly 

sq ( . 5H5 800 



He Aso Glu Ser Leu Val Gly 



y iq il,. z,rg <Hn Asp Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu 

;-C 5 310 315 32 0 

5'a] va' Ser 51v Asp Asn Leu Arg Lys Gly ALa ALa Leu Asn Thr He 

32 5 330 335 



(An He Ala 3Lu Leu Leu Val Lys 
3 4 0 



ynet . : st erium glut amicum 



5 - ( 6 9 ) . . (, • G £ ) 

-5 • PXA02 3 4 



:4 00.- 2 7 

scoattgogc ggaggtcgea ccccttccga cttgaac 



ctqa taggecgata gaaattattc 60 
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t q q a c q tc atq act. act get tec q e a a c c q q a a t; t q c a a c a e t g a e e te 
Met Tnr Thr Ala Ser Ala Thr G 1 y lie Ala Thr lea Thr Se: 



110 



ace qqe qae ate c* q gac qtg tqq tat eea gaa ate qqq tec ace gac 



I : y -SO 



:o Gla lie Gly S 



qe:j ate aaa cct 
Ala lea Thr Pro 



e t a q a a q q c q t a q a * 
leu G : a Gly V a 1 As: 
4 0 



qaa qat e a a a.-.u 
G I a Aec- Ar a Ac r 



qs a:. 



■a ■_. a a c q a c a : a 
Vd, Tnr Thr Thr 



ate qa; 



r c.sp e...i e-p „eu Ar:j 

1 ; 7 0 



e-q 



thr 1 



esn Tea 

u [-.. 



e etc _rei tqq 
s n Va 1 Va 1 Trp 



Acn Ph 



Ay Pro Gys Ala Val Asp Gly Phe Ala 



acq cp 



T;r Are Ala Arq A 



;q tea ep 
;?u Ae' Arq fli 



a :pp; 
o Glv 



:aa qat. a^. 
An V,i ; T! 



,ai. aqa 
n yr her 



qae a • ; ] 

1 As d Lvs 



c a 
P ro 



atq qtc qae 
Met Val Aso 



gtg qt 
Val Va 



eq qqe qcq 
er Glv Val 



:gc ate qqt qae; gec qae eqc qtc eqa ett qqe qeq tac ctq qca qat 14 2 



• - • G 



Aid Asp Arq Val 

1 t a 



Arq Tea Gly 



,11 ; A5D 



ggc ace ace qtg atg cat gag ggc ttc gtg aac ttc aac get ggc acq 
Gly Thr Thr Val Met His Glu Gly Fhe Val Asa Fee Asn Ala Gly Thr 
1 6 0 16 5 "1 A 1) 



59C 



qqe act tec atq qtt 
1 & 0 



608 



:210> 2? 

: 2 1 1 > ISO 

:212> PRT 

;2 1 A> rre\ 



■ l um q : utame 



: 4 0 0 - 



Ala Thr G 



Pie Ala Thr Lea 
1 0 



er tnr Gly 



Asp Val Leu Asp Val Trp Tyr Pro 

2 0 



Glu lie Gly Ser Thr Asp Girt Ser 

2 5 3 0 
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A 1 a Leu T h r P r o I j e u G I u G 1 y V a 1 A s p G 1 u As p A r q A s n V a 1 Tnr A r q 
31) 4 0 4 5 

Pys He Vdl Tnr Thr Thr Tie Asp Thr Asp Ala Ala Pro Thr Asp Tnr 



Pro Pis Thr lie Asn Leu Asp Gly 1 .1 e Phe Gly Leu Leu Asn Asn Va I. 

8 5 9 0 c o 



. y Pro G y s Ala V a 1 Asp Gly 7' h e AT, 



/al Asp Tyr 

1 3 5 



il Pro Per G lq 
: 4 0 



V ri 1 



Arq 1 



t a t ' 
ctL 



( 1 2 0 7 ) 



•acictget tgggctccqj qaatgttttc as 



:a:ca: g 1 t t t a acta a g g 1 1 1 g t. a g g c ttaaacct g t g 



* t a a t cqa so g 6 0 

■ct aaa etc 11 L 



Val Asn Ser Glu Leu 



a a a 
Lvs 



: a qua tta gat etc etc gqc gac cca att qtc 



.sp Leu Leu Gly Asp Pro Tie Val Leu T 
10 15 



act caa cqt 



ttq qta ga^ at: a ccq agt ccg r. eg qgt. cag gaa aag caq att get gat 211 
L e u V a .1 A s p 1 1 e Pro Ser Pro S e r G I y Gin Glu L y s G 1 n lie Ala A s p 



cqq aac 



qta qag q !.. 



2 5 9 
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ttc cgc ttc aac aa :' aac * c:t get cqc j : < aa..: agg gg- ttg qc .: 
Pne Arg Phe Asn Asp. Asn Val Leu Ala Arg Thr Asn Arg 31 y Leu Ala 



5 5 



6 0 



Ser A 

7 0 



gg ' i *. atg get ggt: cat ate gat aca gtg ccg ate: gag gac 

rg Val Met Leu Ala Gly His lie Asp Thr Val Pro lie Ala Asp 



aat ctg cca age egt gtq gaa gae gge ate atg tat gae : q t. cjqe aee 4 J 3 



Asn neu Pro oer nrq vai biu Asp w_i_y 
a 5 



gtc gat atg aaa :..et ggg ttg geg gtg tat ttg eat a, 



jG a .a ... a a a _ 



a e e 



g t.-q 



ag 



Asn Hi.s Lea Asa G 1 y 



4 l . c I i.e Ar e 



ga + - gag :a + 

Asp G 1 u H i s 



: : ' : 

a A i a 



cr.a t ttg geg 1 t .3 
Asp Leu Ala Lea 



a*, aaa 



et gq. 



t an art gaa g e g -gge t g c c a g g . 



i " at 



aag gtg 



q geg 



18 5 



a a -~ 
v. - 1 y 



qt 



" 9C 



a a a a : .. 



1 3 n 

:00 



Met 



Lys 



P r e 



:. a a * 

:e I ' 



teg aag gtt get 
Ser L vs Va L Ala 



Ala Tyr 
2 1 5 



.ag 
r/s 



Ala 



gea 
Ala 



gaa 
G 1 u 



Va 1 



a a e 
Asn 



att e. 



.tg act 



ee: gaa 



Asp Gly Leu Thr Tyr Arg Glu 



78 7 



gge etc 
Gly Leu 

2 30 



a a c 
As n 



a t c 
T L e 



gtt 
Va 1 



ttc 
Pre 
2 3 5 



tgr 



g a a t c g g g c g t g g e a a a e a a c g t e a t : 



Gly Vai Ala Asn 

24 0 



2 4 3 



cca gac e t c 
Pro Aso Leu 



geg 

a i =i 



tgg 

25 0 



atg 
Met 



a a c 

A ^ 



aae 



Phe Arg Phe 
■? 3 t 



geg 



LrC' Ai n Arg 
2o0 



g a t: etc 
Asp Leu 



aac 
Asn 



gag 
G 1 u 
2 6 5 



geg 
Ala 



ate 
1 le 



ga g 
Glu 



:at qte 



gaa 



lis Val Val Glu Thr Leu Glu Leu Aso 



ggt eaa 
Gly Gin 



Asp 
2 d 0 



G Lv 



a t ■ 
I If 



gaa tgg gee gta gaa gae gqg gca gge gg*: gee 
Glu Trp Ala Val Glu Asp Gly Ala Gly Gly Ala 



c t . t e c a g g <. : 1 1 g qq c i e a g e a g g t g ac-i a g e g g g c t: t ate g a c g c c qte 1 0 2 
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30 0 



3 0 [ : 



g q v.: c q ^ q a a a a a a t e c q c g c a a a a ttc q q c t g g a cc gat q t a t c a c q t 1075 
Gly Ar ^ Glu Lys II*:; Arg Ala Lys Phe Gly Trp Thr Asp Va.L Scr Arg 



3 1 0 



3 1 3 



3 2 0 



ttt tea gee atig gga ci 1 1 oca gee c a aac ttt ggo pr. ggt gat cea 1173 
Phe Se: Ala Met. G 1. y lie Pro A i. a P-u Asn Phe Gly Ala Gly Asp Pro 

3 3 0 3 3 5 3 4 0 



ago tie g c g c a z a a a a g a g a c g a g c ci g t g c c a a g t g a a g <, : a a a t ■ 

7, e r Pa*; A i. a His L y s Arg A s p Glu Gin Cys Pro V a 1 -Pi G .1 n lis 

34 5 3a0 35 5 

gat g t g g e a g a a a t 1. 1 g a a i a a g t i a c t g a g a q a a !a i a ■ : a • - a ^ f 

Asp Vd .. Ala Ala lie leu Pya (Go Gyr Peu Ser Glu 

j> b 3 ^ b 3 



117 1 



agqqgre.a- 



a . a a; 

all- >ba 

212 > ■ J RT 

2 1 3 -* i'orvn t} b a c t e r i um a Li.aa-.jr 



1 0 0 



a a Pya Pro 



■ : n ara 



a 1. 



Pro Ser 



A.1 a Asp Glu 1 If 



Pro Gly Val Glu Va 1. a he Arq 
5 a 5 5 



Asn Asa Asn Val Peu Al 
6 0 



Aon Ara Gly Peu APa Ser Arg Val Met Peu Ala Gly His lie Asp Thr 

nb 7 0 7 5 3 0 

Vai Pro IPe Ala Asp Asn Leu Pro Ser Arg Val Glu Asp Gly Me Met 

8 5 90 9 5 

Tyr Gly Gys Gly Thr Val Asp Met Lys Ser Gly Peu APa Val Tyr Peu 

10 0 10 5 110 

His Tar Phe Ala Thr Leu Ala Thr Ser Thr Glu Leu Lys Has Asp Leu 

115 12 0 12 5 

Thr Leu lie Ala Tyr Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly 

1 3 ( ■ 13 5 14 0 

Leu Gly Mrs lie Arg Asp Glu His Pro Glu Trp Peu Ala Ala Asp Peu 

14 5 15 0 '55 160 



Ala Peu Peu Gly Glu Pro Thr Gly Gly Trp lie Glu Ala Gly Gys Gin 

163 170 175 
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Gly Asn Leu Arg lie Ly.s Val Thr Ala His Gly Val Arg Ala His Ger 

IRQ 18 0 1 9 0 

Ala Arg Ser Trp Leu Gly Asp Asn Ala Met His Lys Leu Ser Pro lie 

19 5 2 0 0 2 0 0 



U _L M _ -J 



Al=;: Tyr Lys Ala OOa Glu Val Asn lie ^sp Gly 



Lyr Arg Glu Gly Leu Asn lie Val Phe Gys Giu Ger 

2 0 'J 2 3a 



I 4 0 



Aia Asn Asn Val. lie Pro Asp Leu Ala Trp Met. Asn Leu Asn Phe Arg 

2 4 0 2 0 0 2 5 5 





P rc 



ays 




< 2 o r vn e b a cter 1. u m c: L u t a m i c una 



cds 

(1 31) - - (10 3 6) 

PXA0 00 4 4 



attacctcag 



a a g c t. g a t g a r g ^. 



iaa actgcagaca ct:gaaaaa 



:tcacccg cactcgttcc ctcaacccac aaggagcacc atg got tec gca act 

Met Ala Ger Ala Thr 



c 6 0 
115 



acc ggc t ' a ate oca coc gta atg ac 
Tnr Gly Val lie Fro Pro Val Met T: 



o.o cue goc gac gg. 
,eu Hi s A. la Asp Gl \ 

20 



1 6 3 
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a g t gtg gat g t a g a a age etc cgc a a g etc g 1 1 g a e e a c c t c ate aat 211 
Ser Va 1 Asp Val Gla Ser Lea Arg Lye Lea Val Asp Lis Lea lie Asn 

3 0 



ggt gge gte gae qga 
31 y Gly Val Asp Gly 

a n 



tte gea ctg gge 
Fhe Ala Leu Glv 



tea gge gaa geg gea 2ac 



3 0 



Gla Ala Ala 



gee eag ege aaa 



rr ear g Ala G . n 



,rg 

6 0 



gea etg ace a>: 
6 3 



gea gge ege gr 



g t a a 



get ggt 



ga a 



The Th 



■ge etg ate. gag etc gt g gaa ga 



9 3 



100 



g p.: :t. . 



a - re ^ 



1 1 C 



ge aag at 



1 4 0 



H : s 
1 4 a 



Lea Thr Lea Ala Lys Asp 
133 



va l sea 



a:i q a a t a a g t g g e a a t g a ■ a q e g a a at a a g e t e a etg a * . a a a q e . 
eys Asp Ser Ser Gly Asn Asp Gly Ala lie Aag Ser Lea lie Gla Ala 
17 0 17 3 13 0 



• a * gat gat g.at gga et. c act gag eag tte aaa ate etc ace gge age 
3 r g As p Asp- A la Gly Leu Thr G 1 u G 1. n Ph e L y s 1 1 e L e u Thr Gly S e r 
13 5 19 0 19 5 



6 91 



[ a a a c a a e c q 1 1 g a t tte gee t a c: e 1 1 g c q g g J : q e c: 
;lu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly Ala 

? a n ? a c; 



gat 
Asp 
310 



gga 
Gly 



gtt gtc 
Va i Val 



7 3 9 



: e a gge etg gge aat gtt gat cat gea gea tar: gea get 1 1 a gea a a a 
Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr Ala Ala Leu Ala Lys 



2 1 5 



22C 



22 5 



737 



. : t. c t q c etc gat. gga aag tgc gea gaa get get; get 1 1 g eag 
, e u C y s Leu As p Gly L y s T r p A la Glu Ala A 1 < « Ala Leu G 1 n 

3 0 2 55 2 4t 



aag cgc 
L y s A r g 



8 35 



t o a a e e a e e t c tte e a e a t c q t e tte gtg g g a gae a c e 
1 o Asn His Leu Phe His lie Val P h e Va .1 G .1 y Asp T h r 



tec 



cat atg 
H:s Met 

2 6 0 



8 8 1 



gga tee age get ggt ttg gge ggt tte aag aea gea etc gea cac 931 
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Ser Gly Ser Ser Ala Gly Leu Gly G 1 y Phe Ly.s Thr Ala Lea Ala His 



165 



27 0 



c L t g g c atL at t g a a t c e a a t: gctj a t. g g c a q 1 1 cct cac c a 7 a q u c t v 



,eu Gly Tie lie Glu Ser Asn Ala 

2 8 0 2 3 5 



A 1 a V a 1 P r o His 

2 9 2 



*gc aao qaa gaa 



Arg 



Ala 



■I ^ ■ 



/ai Asp 



i yr 



2 a a locoed , 



A : 1 ' * a a 



■:2 10> a 2 

< 2 11; -A 2 

C2 12> PRT 

<213- Cory: 



asri Gly Gly Veil. Asp Gly Le-u Fhe Al 
1 a 



1 v e i a s\ . a ^ : a 



Arg 



Air Thr Ala Arg Val Tie Glu Leu Val Glu Asp Ala 

8 2 9 0 9 5 



L e a G 1. u Ala Gly Ala Glu Gly L e u V 7 a 1 Ala ihr Ala Pro P h e T y r in: 
1 0 0 1 0 5 1 10 



A rg T hi: H is As p V a 1 Glu Tie G 1 a G 1 a H i ; F h e 



Ala 



_a Ala Fro G 1 u Leu Fro Leu Fhe Ala Tyr Asn Tie Pro Val Ser V c 
12 0 13 5 14 0 



His 
145 



Asn Lea Asa Fro Val Met Leu Leu Thr Leu Ala Lys Asp Gly 



125 



160 



Val Leu Ala Gly Thr Lys Asp Ser Ser Gly Asn Asp Gly Ala lie Arq 
165 170 175 



S e r L e u lie G 1 u A 1 a A r g A s p Asp Ala G 1 y L o u 
.1 4 0 12a 



^u Gin tune 
190 



lie Leu 1' h r G 1 y S o r G I u 2 h r 2 h r Val Asp P n e Ah 

19 5 2 0 0 
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Ala Asp Gly Val Val Pro 31 y Leu Gly Asn Va 1. Asp Pro Ala Ala Tyr 

2 10 2 1.3 22 0 

Ala /',1a Lea Ala Lys Leu Gys Leu Asp Gly Lys Trp Ala Glu Ala Ala 

225 230 ' 23a 240 

Ala Leu Gin Lys Arq Lie Asn Lis Leu Phe His lie Val Phe Val Gly 



Asp Thr Ser fi _ s Met 3er G 1 y Ser Ser Ala Giy Leu Gly Gly trie Lys 



T hr Ala Leu A a Lis L e u G i v II e lie G L u Ser Asn A 1 c 



i\ l a / a i 



Pro 2 . e Gin Ger Leu 



S f : a 



- 2 ' 

Mi 



: 1 2 .-■ 3 3 
: : 1 ■ ■■ CS 6" 



22 1> CDS 



a 1 at am i> :um 



p v ; 



■a a cgg::cag t. tag gt atgga tatcaqcasc r t ct gaacgq gt aerate tag ae t ggtgqgc 6 0 



idaa w . 



Met Gly 2 Pa Lys "/£ 



ggc gtt etc gge gec aaa qgc cgt gtt ggt caa act art gtg gca gc< 



Gly Val Leu Gly Ala Lys 
10 



Plri Inr 



A. a Ala 

2 0 



.63 



gtc aat gag tee gac gat sag gag eta gtt gca gag ace ggc gtc gac 
V a 1 A s n G 1 u S e r Asp A s pi L e u G 1 u L e u V a 1 Ala Glu lie Gly V a 1 A s p 



111 



gat gat 1 1 g age: c 1 1 c t g q t a g a c a a c ggc: g c t: g a a g 1 1 < \ t c g 1 t < ] a c 2 a 9 



Asp Asp Leu Se:.r Leu Leu Va] 
4 0 



sn Gly Ala Glu Val 'Pal Val Asp 

5 0 



ttc acc act cct aac get gtg atg ggc aac; ctg gag ttc tgc ate aac 
Phe Thr Thr Pro Asn Ala Val Met. Gly Asn Leu Glu Phe Gys lie Asn 



6 0 



65 



307 



a a c g g o a 1 1. t c t g c q gtt gtt g g a a o c a c eg g q c 1 1. c g a t g a t g c t cgt 



Asn 

7 0 



: e Ser Ai a Val Val Gly Thr Tnr Gly Pirn 



ASp 



6 b 



1 1 g g a q c a g g 1 1 eg c gac t g q c 1 1 g a a q q a aaa g a c aat g t c g g t gtt 
Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys Aso Asn Val Gly Val 



4 0 3 
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e t g ate g c a e ct a a c ttt get ate tct i : j g t g 1 1 g a e e a t g q t c t 1 1 4 5 1 



Asn Phe Ala . le Ser A I. a V a 1 

1 10 



Met Val Fhe 
111 



aaq a, : qer gee 



ci a a r. e a g e t g a a g t 



er Lys Gin Ala Ala Arg Pho Phe G 



Ala Gla Val 

1 3 0 



sag el. g 

Glu Feu 



1 3 ':> 



a a c a a g e t < j gat. qca e c t t: v.: a q _i e a e e q e g ate - a e a e t 
14 0 14 3 



..- ._aq „ j a _ ■_ 
, 1 a Gin Glv I 1 e 



geg gea ege aaa aaa 
A ' a Ala Arg lys 0,1 a 



. v Met Asp 



a a c: a 7 



: *: a a : a ■;: a i a e ; *■. a 



1 '/ 0 
t.. t 



1 7 



Si A 3 val. ara 



1 x 0 



2 0 !■ 



2 1 0 



g q„g a A: g- g 



: g 

'1 

? 3 0 



a J w a ■-. 



e e a g a e 
Pro Glv 



2 33 



t • g • a gga 

a ^ V a 1 G 1 y 
34 0 



. yr 

24 3 



gge cag taaagg 



igeage ggg 



36^ 



210- 3 4 
2 11 ::> 34 8 

2 13.> Corynebact e r 1 urn glutarnicam 



[let Gly lie Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 

1 a 10 13 

Thr lie Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

2 0 2 5 3 0 

Glu lie Gly Val Asp Asp Asp Leu Ser L< 

3 5 4 0 



Gla Val Val Val Ase Phe Thr Thr 



6 0 
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GIu Phe Cys lie Asn Asn Gly lie Ser Ala Va i Va I Giy 
6 5 "0 7 5 



ihr Thr G i v 

3 0 



? h e A sp As p A 1 a A r q L e u G I. u G I n V a 1 Arq Asp T rp Le u G 1 u G i y Ly:> 

0 5 90 95 

Asp Asn Va 1 Gi y Va 1. Leu I 1 e Ala Pro Asn Phe Ala lie Ser Ala Va 1_ 

i 0 0 10 5 1 10 

leu Thr "let Val Phe Ser Lys Gin Ala Aia Ar j Phe Pee G 1. u Ser Ala 



llu v a l He Giu Leu His His Pro Asn Lys Leu Asp Aia Pro Ser Gl 
13 0 1 3 5 1 4 0 



lhr Al. 



Hrs Thr Ale 
1 : 



\sr> Glv lie Pro Va L ills Ala Va i Arq Met G • a 



A I Giy Val Arq Asn lie Aia Gin His Ore Giy L 

2 3 0 13 5 



2 1 1 



:i: 



c 1 3 
ANA 

Co r y neoac t < 



r r um g±u: a . 



[ i o i ; . . ( s 5 o ) 

FKA0 08 64 



4 0 0> er 

acagcaccca ggectagteg taggacttga qcattaccta ggcctgtaaa ggctcatttc 6 0 



a g c a g e g q g t g g a a 0 1 1 1 1 1 a a a a g g a g c g 1 1 1 a a a g g c t g t g gee g a a c a a g 1 1 11! 

Val Ala Giu Gin Val 
1 5 



a a a t 
Lys I 



tg age gtg gag t. tg ata gcg tgc agt tet ttt act eca ccc get 



eu Ser Val. Giu Leu 
1 0 



Ala Cys Ser Ser P n e T h r P r o 2 r o A 1 a 

1 : :) 10 



ga j tqg tc 

e i , - t >~ r ) e ^ 



ct gat gtt gag ggs geq gaa 



gtc gag 



Thr Asp Val Giu Giy Ala Gin Ala Leu Val GI 
'3 0 3 5 
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ttt gcg ggt cgt gee tgc taa gaa act 



g a t d a g 



:ct c g a 2 5 o 



Ala Gly Arg Ala Cys Tyr Glu Thr .-he Asp Lys Pro Asa Fro Arg 



act get :cc a at get gcg tat rtg cgr rac ate a "eg gaa gtg ggg cac 
Thr Ala Per Asn Ala Ala Tyr Leu Arg His lie Met Glu Vai Gly His 



307 



act get ttg ctt gag cat gec aat qcc a eg atg tat ate: eg a ggc at 



Thr Ala leu Leu Glu Hrs Ala Asia 



Vcr Met Tyr lie Arg 



egg 



The 

9( 



;;t g tel. a a 3 eg? 
. . • a Ser Gin Arg 



a g e a q a g a a r^'Q g a a g r. a g t q G a i 



/a i Iils ear' oiy , : u oor biu 

: 1 0 115 



g a g 



cag 



1 4 0 



a a a 
C ; 1. u 



eg gaa gaa aa<-. 



:t'. ggc 

,ea Gly 



ga,j eeg aa: gea 



1 6 a 



qc + 

A 1 ; 



a i v- ] 



t c 

S C 



a eg a 
Arg 



ate gtg gtg tcL g g a a a ^ 



:ge ace ~gg agg cat t 



01 e Vai Val Ser Gly Asn Phe Arg Thr T rp Arg Lis m 
18 5 19 0 19 



att ggc 

I Le Gly 



a t g 



cqd gee agt gaa cat gea gcic gtc gaa ate cgc gaa gt=i 



') 0 



a Jr\ ^ p 

o a [ - 



_a .^e Arg 



gta 7 39 



gaa cgt. tta aga aaq ctg cag gta gea gcg cca act gtt ttc ggt gat. 
Glu Gys :_.ou Arg Lys Leu Gin Val Ala Ala Pro 50hr Val Phe Gly Asp 



22 0 



225 



08 7 



ttt gag att gaa act ttg gea gac gga teg c a a atg gea aea age ccg 835 
Phe Glu Lie Glu Thr Lea Ala Asp Gly Ser Gin Met. Ala Tar Ser Pro 



2 3 0 



2 35 



24 0 



24 5 



t a t 
Tyr 



j t c i * : gac: ttt t a a e g e a a a c 
Oil. Let Asp Phe 

25 0 



CdCdCcca c g a 



210. > 3b 
21 1> 2 5( 
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< 2 13 C o r y r: e b a a t e r i ura gluta.Tii; 



4 3 C > 3 6 

Val A La GLu Gin Va 1 Lys Ljeu Se?r Va.l GLu Leu He Ala Gys 5er Ser 

i o : o ib 

Phe Thr Pro Pro Ala Asp Val Glu Trp Ser Thr Asp Val G 1. a GLy Ala 



1 ... u rfie A i a G i y A r 3 A . a G y s I 1 y r 



Pne Asr 



ys r'ro :'usn Pro Ar> 

3 0 



Mia Tyr 
6 0 



lis lit 



Met: GLu 



His Thr Ala Pea Pea 



a a n r m<e 



' r . i e 



Ar 7 Gl y 1 1 e Ser Ar:i Per 



Hls GJa Leu Val Are !ir 



uj Pea Asr: hi a Leu Glu Glu Lvs Leu Glv Aso GLu Pro Asa Alt 



^ r a 
18 0 



■7 ^. 



190 



Arg His Phe lie (Ply Met Arg Ala Ser Glu His Ala Asp Va L Glu He 
10 3 2 0 0 2 0 3 

Arg Glu Val Ala 'Pal Glu Gys Peu Arg Pys Leu Gin Val Ala Ala Pro 
210 213 220 

Thr Val Phe Gl y Asp Phe Gla lie Glu I'hr Peu Ala Asp Gly Ser Gin 
22 5 2 30 2 35 240 

Met Ala Thr Ser Pro Tyr Val Met Asp Phe 
245 250 



:2 10> 37 
:211> 600 
Pi P • DNA 
:2 13> Ccrvnebact 



gl: 



o2 2 1 > GPS 

: 2 2 2 > ( 6 9 ) . . [ 6 0 3 . 

•'223. > RXA0 2 3 4 3 
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< •] 0 0 > 3^ 

c,;ja::gcgc ggaqgrcqca cccctrccqa jctgaactqa taggccgatd gaaattattc 

tggacgtc atg a or act. get. tec gca acc gga a t. t. gca aca c:g acc tec 

Met: Thr Thr Ala Ser Ala Thr Gly Tie Ala Thr Leu Thr Ser 
1 5 10 



60 
110 



: : • era. 



ctg gac gtg :gg tar cca 



Thr Gly Asp Veil Lea Asp Va 1 Trp Tyr Pro Gi u lie Gly St 
IS 2 0 2 5 



3 0 



On r Fro L e a G 
3 5 



a gaa ggc gee gat a a a gat eg a aae g" 
4 0 4 S 



gc a a a a a gtg a en 



ate gac acc gat 



acc ca 



t ac g.-.it gca t gc ctg cge err. cao etc at,: tec cae ege g r t 
Tyr Acp Ala Trp Leu Arg Leu His Lou Leu Ser His Arg Va 1 



,; a ( ) 



a c i : ;t 



ego gog cgc et.g tea cga oga ggc 
Arg Ala Arg Leu Ser Arg Arg Gl\ 



a eg gut rat arg- 
. ; . r va. : y r e e r 



g t. o g a c a ag tec cca eg e a t g gtc gac eat g t g g 1 1 c c c a. c g ggc aj a. g 494 
Va 1 Asp Lys Lhe Pro Arg Met Val Asp Tyr Va L Val Pro Ser Gly Va 1 



130 



1 4 0 



aca: a g t. 



gec gac cgc gtc cga ctt ggc gcg tai 



Arg lie Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 



14 5 



150 



ggc acc 



gtg a t g cat gag ggc 1 1 c gtg a a c 1 1 c a a c get ggc a e q 
Val Met His Glu Gly Pice Val Asn aae Asn Ala Gly Thr 
165 170 



5 90 



etc ggc get tec atg gtt 
Leu Gly Ala Ser Met Val 
175 180 



608 



2 10> 3S 
2 11a- 1? 0 



<- 4 0 0 3 3 

Met; Thr Thr Ala Ser Ala Thr Gly II 



Ala Thr Leu Thr Ser Thr Gly 
1 0 1 5 



52 



Docket No.:BGI-121CP2 



As p V a 1 L e u A 3 p V a 1 Trp Tyr P r o G 1 a lie G 1 y Ser T h r A s p G i n S e r 



Ala Leu Thr Pro Leu G 1 u G 1. y V a 1 A s p G 1 u A s p A r g A s n V a i T h r A r q 

3 8 4 0 4 5 

L y s '.. i. e V a 1 T h r T h r Thr" Tie Asp Tnr Asp A I a A la Pro Thr Asp Thr 

[ .)0 5 5 60 

Tyr' Asp A L a Trp Leu Arq Leu Lis Leu Leu Ser His Arq Va I ?he Arg 

•5 5 7 0 7 5 8 0 

Pro Lis Thr: lie Asn Leu Asp OA y lie Phe G I y Leu Leu Ass Asr: Va I 

8 5 9 0 9 5 



1 0 a 



: L 1 > 

' i a 



:>na 



. 2> Goryriebaet er iu:n q 1 ut am I cur; 



: 2 0 ; 

:21; CDS 

'.22:- ( 1G] 

:23> F.XN00 3: 



. (112 0} 



: a g a t c a g ogcatccgtg qtqgaaccaa aaggctcaac aatacgaaac 



cttrc 6 0 



gctcctcatg aaagagatgt ccctgaatca tcatctaagt atq cat ore gqt aaq 115 

Met His Leu GLy Lys 



qac aqt qcc acc aca ace ttg gag gat tac aaq aac atg 163 



i 1 r : Asp Ser Ala Thr Thr lie Leu G 1 u Asp Tyr 



10 



15 



Asn Met 
2 0 



eqe g ?. a 



qtq ggc zac gga aac cag gga age age 



Thr Asn I Le Arg Va 1 Ala lie Va L Gly Tyr Gly Asn Lou G .1 y Arg Ser 



25 



3 0 



gtc g a a a a ~ j 



g c c a a g o a , g c c o g a c a tag g a c o t t g : . a g g a a t. c 



' d L GlU ~Y'S 



53 



Lys Gin Pre Asp 



Docket No.:BGI-121CP2 



Gly lie 



ttc teg cqc egg gec acc etc gac aca • i . : a eg oca gtc ttt gar gtc: 

Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Vai 

5 5 6 0 0 5 

g e c (j a e g t. g g a c a a g c a e g e c g a c g a e g t q g a c gtg c t g 1 1_. c c t g t: g c 

A L a Asp. Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Gys 



g q e 
G 1 v 



g a :: a: :r. 
A 3 o lie 



g x g e a g 



tie geg cac: 4 13 



t t c g e u t g c a e e g e g a e a e e t a c g a s 
Phe A 1 a Cys Tar- Val Asp Tra Tyr Asp 
1 0 li 110 



H i. = Arq As .1 e 1 re 



g c , : a g ^ j t c a t g a a c g a a g c e g e e a (.. 



a" e i r: 



Me: asp. 



a ee a 



:a gee gge aac 



4 99 



: • a ; : 



ggt 
G 1 v 



Pro G 1 y Lo a 3e r 



eag gge 

Gin Gly 



gat get: 
1"/ c 



/arq erg 



' -J e L 
Gly 



a aea qte • : : 



6 9 1 



16; 



a a q 
J.j vs 



c g e 
Arg 
2 0 0 



gge 
Glv 



Gla AG 



gge gae 
G 1. y Asp 

2 0 5 



Leu n 



ra aag eaa aec 
. y L y s Gin T ha 

210 



aag 
Lys 



ege 
Arg 

2 1 5 



c a a 
G 1 n 



ege 
Gys 



ete gtg gtt gee:: gae gcg gec gat cac gag cgc ate: 
Phe Val Val Ala Asp Ala Ala Asp His Glu Arg lie 
2 2 0 2 2 5 



it 7 



gaa 
Glu 
2 30 



G^ 

A - 



ate ege acc atg ect gat tac 
lie- An:: Tar Met Pro Asp Tyr 



1 1 



gtt gge t a e 
Val Gly Tyr 



gaa 
Glu 



Val 



gaa 
G 1 u 



gtc 



il Asn Phe 



gac gaa gea ace ttc; gas: tec 
Asp Glu Ala Thr Phe Asp Se.i 



gag cac ace gge: 
Glu His Thr Gly 

2 60 



atg 
Met 



esa cac qgt gge cac gtg att ace acc gge gac acc ggt gge 



P r o H i. s G 1 y Gly His V a 1 L 1 e T h r T h r G 1. ; 



2 6 2 



270 



Asp Thr Gly Gly 

27 2 



ttc 
Phe 



911 



aac cac ace gtg gaa tac ate etc aag ctg 
Asn His Thr Val Glu Tyr lie Leu Lys Leu 



ega aac: eea gat 
Are Asn Pro Ase 



ttc 
Phe 



97 9 
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: :S0 



2 AO 



ace got. to; tea eag ate get ttc ggt cqc gea get eae ege a t. g aag 102 



Thr Ala So 
295 



Gin lie Ala Phe Gly Arg Ala Ala Hie Arg Met. Ly; 



3 0 0 



30: 



e a g e a g g g e 
G 1 r: G 1 u CM y 
3 1 0 



age gga get 
Ser Gly Ala 
3 1 5 



v_ . ■ _. U ^ U _ 

Are Tyr 
32 b 



.07 3 



Lee Leu Ser 



g a g a a e teg g a e eat • * : a t e g ■ : a e go g a e g *_ e 
Glu Asm Leu Asp Asp lee; lie Ala Arg Asp AAA 
3 3 0 3 3 5 3 4 0 



<212 - PRT 



gggeaa 2 : 



AO 



e y Ay s Le e A s p G In Asp e e r 



Thr lie Aeu Gle 



Asp I y r ig's 



Thr Ay- e 



Aly 



b 0 



Aso v d . Aid ec ve, asc .ee ee 



?he lee, Cys Met. Gly Ser Ala r Ahr Asp lie Pre Gle Gin Ala 



Pro Lyre Phe Ala Gin ?he Ala Cys Thr Val Asp Thr Tyr Asp Asn Hie 



Arg Asp lie Pro Arg His Arg Gin Val. Met Asn Glu Ala Ala Thr Ala 
115 120 125 



Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 



1 3 0 



140 



Ser Tie As 
14 5 



/ a 1 T y r A 1 a A. 1 a A 1. ci '■ ■■' a 1 Lj e u 
A 5 0 15 5 



1 61 



:o Gly Pre Gly Leu Ser Gin Gly His Ser Asp Ala Leu 
165 : 'A) ' 17b 



Arg Arg lie Pro G 1 y Val Gin Lys Ala Va L Gin Tyr Thr Leu Pro Ser 
ISC 1-5 130 



G 1 u A s p. A .1 a Leu G 1 u L y s A 1 a A r g A r g G 1 y Glu Ala (Aly Asp L e u Thr 
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Gly :.ys 

2 1 0 



Thr His Lys Arq Gin Cys Phe Val Va L Ale 

215 1:2 0 



l 1 \ i O ^ i ^ d M ^ d 



Are Tie Glu Asn Asd . le Arq Thr M" 



Pro Asp Tyr Pho 

2 4 0 



GLy Tyr Glu Val GIu Val Asn Pho lie Asp Glu Aid Thr Phe Asp 

Glu His Thr G: y Met Pro His Gly Gly His Va ; lie Thr Thr Gly 

2 6 0 2 b 1 21 0 

T h r G 1 y G 1 y P he Asn His T h r Va 1 Glu Tyr lie T e a L y s T . e u As p 

2 ","1 2 3 0 2 8 1 

Asn Pro Asp Pne Thr Ala Ser Gor Gin lie A L a Phe Gly Arq Ala 

, : 5 1 2 2 1 v ■. ' 2 



q let Lys IGn Gin Gly 



e. . .i en 



Aha Pro Tvr Leu Leu Ser 1' ro Glu Asn 



■?u He 



r\ a ,m : 



:12 3> FRXA0 0 35 2 



aatagatcag cgcatccgtg gtggaaccaa aaggeteaae aaracgaaac gttegctr. tc 60 

g :;o:c: ga;q aaagagatg: us or a a ate; a tcaoctaagt a :.: g cat etc qgt aaq 11: 

Me t His L e u G 1 y L y s 



etc qac sag gac agt gec acc aca art ttg gag qat tac aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu Asp Tyr Lys Asn Met 



ao- • aac a ... c t. 



o g c g t a get arc g t g ggc t a c g g a a a c c t eg g g a c g c a g c 211 



Thr Asn lie Arq Val Ala lie Val Gly 



2 5 



3 0 



Gly Arc Ser 



q t. C : ; a ; a } 

v g ^ Oi U y o 

4 0 



cot a 1 1 q c c aag c a g c < 
Leu He Ala Lys Gin Pro As\. 

4 5 



gac atg g a c 



Leu 
5 0 



gta ggc: at 
Val Civ lit 



2 5 2 



gac a o a a a g a c g 



gat qt.e 



Phe Ser Arq Arq Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 

5 5 60 6 5 
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gcc qac j ' } qac aaq cac qcc qac qac gtg gac qtg etq ttc ctq tgc 355 



Ala Asd Val Asia Lvs His Ala 



a 1 Asp Vd] 

30 



Phe Leu Cys 
8 5 



atq qqc tec q c c d,:c gac a t c c c t q a q e c i q q c a c .a a a a : 



q Caq 



.. 5 0 



■ "a:: tqe asc q t a qa a .a a a taa qac aas caa sqs gac a t c a a a aqa 



.05 



: o : a , . 

1 on 



Ala 



150 



1 1 0 



1 1 ' 



Tyr 



1 Lea A!, a Gla H: 



r i c in l:i s 
1 6 0 



i r p 



165 



Pro Gly Leu her G J n G 1 v U i s 



Leu Ar~q Ar 



: ra> G 1 v 



q a + . 
■■/a i 



a a d.'i i qca :.V 



G 1 a Ty r Th r Leu 



tea qaa qa^ ■ qac 
Ser (7 1a Asp Ala 



-aq qaa 
; * u G 1 u 



aaq qcc 



qqe qaa q< 



q g ( : qac 



t. a c C q q a a a 

,n t n v- r; " w t 



Ci CI a ■: . - -.. 



aaq cgc caa a tgc tic qtq qtt qcc qac qcq qcc gat cac qag cqc ate 7 87 



ai Aia ASD a._a 



Ala 



qaa aac gac ate cq 



2 3 ( 



C dCC 



\ s a -~ a i 



T le 



••••• 0 



a t g c c t gat t. a e ttc g 1 1 g g c: tac g a a g t c 



e a r' r o as: 



Phe 
7 £ n 



val 
245 



qa: 



ttc 



il A 



gac gaa gca ace 
Asp Giu 7-. 1 : Giar 



^ a a 



gac tec gag cac a c c g g c 
Asp Ser Gla Has Thr Gly 
2 60 



RS 3 



:g eea 



gga qqc cac 



Gly 
2 65 



. y ha 



gtq att 
Va 1 lie 



acc aac ggc qac acc qgt gqc ttc 
Thr Thr Gly Asp Thr Gly Gly Phe 
2 7 0 2 7 5 



931 



a a c 



a a a a c a t a 



2 8 0 



qaa a a a a a c ■.. c 
G la Tyr lie Le a 



2 81 



,ys 



9 58 



• : - a i u 
<2 11 



>8 6 
: 1 R T 
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<400> 42 

M t i f g - ^ 1 



Leu Aso 



Asp Tyr Lys Asn M 



. s n lie A r 



Ala Thr Thr lie Leu Glu 
15 

A ... a 1 .1 e V 'a 1 Giy T y r G 1 y 



: - 1 y 

5 5 



Pro Aso Me 1 



4 0 



Va 1. 



A^ri Asp Vui Asp Lys H.s A; a A^p Asp 



v ra as o . i o s ro a ro Hi: 



Asn ii 



1 4 i 



fiis Thr Phe Trp Giy Pro Gly Lou Ser (.Gin G i. y His Ser Asp Ala Leu 
1 o 5 17 1) 1_ 7 5 



18 0 



1 90 



i l u Asp a o a • 
1 9 5 



_ d A. r U 



^ _ y 



My Lys Gin Thr His Lys Arg Gin Gys Phe Vai Val Ala Asp Ala Ala 
2 10 2 1b 2 2 0 



2 2 5 



Arg lie 



230 



Asp lie Arg Tor Met Pro Asp Tyr" ALe 
2 7 5 2 4 0 



Val Gly Tyr Gla Val. Glu Val Asn Pne i le Asp Glu Ala Thr rhe Asp 

2 4 5 2 5 0 2 5 5 

Ser Glu His Thr Gly Met. Pro His Giy Gly His Val lie Thr Thr Gly 

260 265 270 



, : y rrr 



27 5 



His Thr Va: G 

7 « 0 



lie Leu Lys 

28 5 



- 2 : 1 > 14 7 0 
*-2 1 2> DNA 
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: 2 I 3 '■* Co rynobci : * - : i or g 1 u t ami sum 



I 0 > 



- -7 7 ^ 



22 3> RXA0 0 9' 
• " oca e 



gajt tgg cgt 



qaa gaa so gta 



a t. a act 4 $ 



Pro Ala Pro Gly Trp Arg Phe Arg Thr 01 y Giu Asp Vai Thr Mot Ala 
1 5 10 15 

a c a g 1 1 g a a a a t tie a a t g a a e 1 1 o e o g c a e a c a} 1 a t g g o o a o g o aat 9 



Thr Veil Gli 



ie Asn Giu Loo Pro Ala His Vai Too Pro Ara Asn 



2 0 



qoo g t a o a c o a a g < ; a g a o q go c j 1 1 g t ■:. - a , 
Al a Va 1 A r q G in G . u Asp G i y V,i I Va i 7; 
Ai -A J 



gor ggt gt. 



ga o o o oar g f o 
o s d i_i < .: a /a i. a o i. i 



■yr 



G la 



:c 070 tt- oga 



o : a a a 



a a - rzi - l - a 



' < 6 



g a c a 1 1 go 
G 1 v Tip Al 



. 1 ,-< o 1 v * d a o p ^ 



12; 



g 00 
Ala 
125 



ogt ate 
Ara Tie 



a o c g o g o a c g g o a a o a a o a a a g g o g t a gag 
Thr Ala His G lay Asn Asn Ays Gly Vai Giu 
13 0 13 5 



Phe 



otg 
Leu 
140 



eg c 
Arg 



gog 
Ai a 



ttg gtt 

j_j e u v a l 



4 32 



o a a a a c g g t g t g g g a c a c g t g g t g c t g ijac: t o c g o a o a g 
Gin Asn OA y Vai Gly His Vai Vai Leu Asp Ser Ala Gin 
14 5 15 0 



gaa 



a or 
1 a a 



c t a g a 
Leu G I 



a 4 



-60 



30 



ctg ttg g a t tac gtt g c: c q c t g g t g a a g go a a g a 1 1 
L o u L e u Asp T y r V a 1 Ala Ala G 1 y G 1 a Gly L y s lie 
165 17 0 



cag gac gtg ttg 
Gin Aso Vai Leu 



a t c o g c g t a a a g e o a g g c at, 
lie Arg V a .1 L y s ? r o G 1 y 11 f 



g a a g c a 
Giu Ala 
18 5 



H i. s 



gag 



A L c 



57 6 



ago 

G e r 



a a 
i. u 



:ag aaq 



gga 
G y 



gea 



ggt 
Gly 



v a ^ t 



624 



gaa g o. .joa aaa g: 



aaO aaS -30 a Oaa 



;A\j aao otg 



07 2 



59 



210 



2 1 5 



Docket No. :BGI- 12 1 CP2 



Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn 



qtt qqc cig ca- tqc cac qtt gqt 
Val Gly Lea His Cys His Val G2y 



caq qtq ttc qac gcc qaa qqc 
G .1 r. V a 1 Phe Asp Ale; G 1 a G 1 y 

2 7 5 2 7 0 



Phe Lys Lea 



qaa cga qtq 1 1. g age etc; 
Glu Arq Val Leu Gly Leu 



24 5 



a a r : s a 



Hi . 



age qaa ctq qqc gt t. gec ctt cct gaa ctg qat ct: qgt qqc qqa r. a a 
Ser Glu Lou Gly Val Ala Lou Pro Glu Leu Asp Leu Gly Gly Gly Tyr 

a b 2 2 b a 2 / 0 



7 68 



qqa aba que : a* a .. 
v.; l y 1 i. o A . a . y r . r 



g ^ : t 



qa 



a ^ . a 



2 95 



.a f a 
va a 



gaa c oi nq ; 

Glu Leu C,\\ 



."ib: a a - 
I le Asia 



i e a q t. q ct.t. c j t . * q r i q c c ' c g q e c ■ } c q v 
Lou vVi.i Glu P raa Gly Arq Ai 



Pro Thr Val 
a 1 b 



qca qq, 



g t q 



7 4 0 



Arq Arq 



34! 



V -i 1 A S O 



V CI L U 3 b 



l v PL 



t c o 
2 e r 



\sp 



a ae 
As :"i 

a 5 a 



_l e /\ r q 



c c a 
P r o 



qua 
A 1 a 



L- C-l 

Tyr 



777 

Gly 



- y - 

3 b 5 



qta 

Val 



qaa 
b a i 
a a a 



oqa 
Arq 



qec 
Ala 



qaa 
G la 
37 5 



qua 
Gly 



qaa 
Aso 



qta ajc as 

370 



abc gbq 
lie Val 



q q o too a a a t q a qaa tec i j • qat ate e t q ate a a c q a t qaa a t; c: t. a c 
G 1 y G e r Hi s C y s G 1 a S e r G 1 y As p 1 1 e Lou I. .1 e Asn Asp (7 .1 u lie 2 y r 
385 390 395 4 00 



1 2 0 0 



CCd 

Pro 



t c t 
S e r' 



qac 
Asp 



ate 
1 1 e 



acc 
T h r 
4 05 



age 
Ser 



qqc 
Gly 



Asp 



Phe 



c 1 1 
Leu 
4 10 



qca etc 
A 1. a Lei 



qca qac acc 
Ala Ala Thr 
4 15 



qqc 
Gly 



.248 



ica Lac tqc tac qec acq age t 



eyr ey: 



.yr 

420 



JC 1 

Ala 



age 
3 e r 



cqc 
Arq 
4 2 5 



tac 
Tyr 



aac qec ttc 



As n A la Phe Thr Arq Pro 
4 30 



.296 



qec ate 
Ala Val 



qaa 
G 1. u 



qta 

Va 1 
4 35 



a eg 
Th r 



qta 
Va; 



cqc;: 
Arc] 



qac ate 



\ s p A s p 



qca 
Ala 



c t c 
L e u 



qqc 

Gly 
4 4 0 

tea 
Ge r 



age 
S er 



c t a 
L e a 



S e r 



q aq 



cqc etc atq ctq cqc cqc 
Arq Leu Met. Leu Arq Arq 



q a a 



4 4 : 

:gc: 



cgacgcctqa 



3 7 ' 
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4 50 



.210 > 4 4 

" 2 1 1 > 4 5 9 

;2 12> PRL 

: 2 i 3 > Cory n o b a c e r 1 urn 



14 00 



Pro A^a Pro G;y : rp r : 



oa i or ^ i. y o ;. u Asp 

1 D 



~o Ala His Val 



A ro; 



Gar Vol Alo 



o G yr G 1 y 1' h r P r o L o u P h e V a 1 
0 5 6 0 



op OA; 



Asd As p Fno A r. g 
e>5 



: r e r g ( ., y s A r g mo p 



m i. a i o r a . 



- r o , v* 



Lys 
" ^ P 



jly V a j. A i u P i"i e Lt-u A r g 
140 



Gin As; 
145 



Gly Val Gly 



His Val 7a.:. Leu Asp 3er Ala Gin Glu Leu Giu 
15 0 1 3 5 1 60 



Leu Leu Asp Tyr 7a 1 Ala Ala Gly 
1 65 



Glu Gly Lys i le Gin Asp Va 1 Leu 
17 0 17 5 



He A: : 



Lys 
1 a 0 



He Glu 



a l a 



AG 



Thr Per 



Ho s 
195 



v_i ... U ;OD Gin 



Lys Phe Gly Phe Ser Leu Ala Ser Gly Se: 
200 205 



Ala Plu 



Ala Ala Asn Asri A] a Glu Asn Leu Asn Leu 
2 15 220 



Val Gl 
? '? 5 



Leu His Gys His Val Gly 

2 3 0 



Ser Gin Val Phe Asp Ala Glu Gly 

2 3 5 2 4 0 



he I : y :e I , e u A 1 a A 1 a G 1. u A r g V a 1 L e u Gly L e u T y r 3 e r G In lie His 

245 250 255 



Ser Gin Leu Gly 'Gal Ala Leu Pro 
2 60 



."> iu L e u F \ s p Leu G 1 y G 1 y G 1 y Tyr 

: 6 5 2 7 0 
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Gly lie Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Va 1 

27 5 280 28 5 

Ala Ser Asp Leu Leu Thr A.I a Vai Gly Lys Me-; A I. a Ala Glu Leu Gly 

2 80 8A5 <0 2 



3 0 5 



310 



315 



Pro Ser Thr Val 



l.e Tyr Glu Vai Gly Thr Thr Lys Asp Val His 

3 3 8 5 3 5 



\sp Asp Asp Lys . h r Arq Arg Tyr lie AL 



.3 6 C 



Ar i Ph^/ Ah. Glu Gly Asp P: 



The 



v ee r n r s 



4 1 G 



. r S^r A r- - T ^ 



r / \ s n Ml a 



Arq r r . 



2 1 1 : 
2Y2> 
2 L 3 - 



oc r y: 



;ba;Ler lun q lu t ami cum 



:2 2 1 ; 
;223> 



::ds 

TXA02 65 3 



: 4 0 0 > 4 5 

igacagagtg ttagigcgtg gggcagctct eactttcatc ga caeca. 



; c gagtatgctc 6 0 



accg q c c g ta ttcattccaa taacccqcac agggaaacta a e g a t a c c g 



Mr-- i l 



lie r r o 



a a g c c c 
Lys Pro 



qac gtg acc qac: 1 1 a tat t t. a qag gac etc tta aat gag qqt tcq gaa 
Asp Vai Thr As p Leu Tyr 5, o u G 1 u Asp Leu Leu Asn Glu G i y 3 e r G 1 u 
1 0 1 5 2 0 



.62 



aag at. t egg tee gee aag gat 
Lys lie Arq Ser" A 1 -a L y s Asp 



t tee qaa ctt aqg aea qtt 
■u Ser Glu Leu Arq Thr Val 



:ta ac 



! 1 1 



# 
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} 0 



gaq gt 
G 1 a 7 c 



" ' J Jdd - get ggg 



r j 0 



g^a gaa 



:■?.] qq a at g qqa 
Tro ('.; ! v Met tlv 



act : ; cqq qaq c 
T h i" T r d A r q GV 



t ao ccc 
Leu Tyr Pr _ o 
b 5 



at a atg qaa 
lie Va 1 Gl u 



cqc qat tec- ;ao qad qgg agt gaa 
Arq Ala Ser Tyr- Gla Gly Arq Asp 



q t 



t a a a f 

a j Lve- 



ea a t a 



g a g . i c a * 

VmI Asp : . 



:to Pro rTC G i V 



J jt 



- i a a c 1 



qa:: aqa at a 



Asc a i_ y + l l L 



: a a 
I i n 



c g a c a t 
Arg His 



.. tg 
,eu 



get 
A ± a 



gca 



O t C 

Va i. 



c ] q a a q q atq a e g gaa gat g t g g 1 1 1 1 g 



GG 
Arg 

1 9 G 



Met . hr G Ga Asc 



a _ a e u 



a -j : - 
G 1 v 



Th r 



1 1 g 

Lea 



teg 



a i . ... .:i 



q a ; ; a a .. 

Asc He II 



2 10 



;g aag tqg 
-o Lys Trp 



get 
Ala 



egt cga 
Arg Arg 

2 15 



gtt 
Val 



ate 
lie 



ego 
Arq 



q a c q c: q a g c a c g tat ccc gat a g g g t a cat 
Asp Ala Ger Thr Tyr Pro Asp Arq Val His 
220 225 



l't 7 



qqt 
G 1 y 

2 20 



act cca eeq ott acq qca aqq tog qaa ccc tqq qcq qaa aag etc 
Tier Pro Pro Lea Pro Ala Arq Lea GLu Pro Trp Ala Glu Lys Leu 



10 



24 5 



The 



e e < 

P r o 



ace 
Ala 



a c a 
Thr- 



ees stq att gaa gaa ttc qqq agt 8 £ 3 
His Leu lie GLu Glu Phe G ! y Ser 



2 30 



2 60 



P ro 



gtg aa: 

v <-i 1 As :' 



c t c 
Leu 



v : a t 
His 



t: c a 
S e r' 



GG T 
OA 



a t.. q e c t . c: g t a a t a *.. a a a t q a q 
Mot. Pro Arq Asn IlG Asn Glu 
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gas j • • gqc att. oag a t: a gqa g: ; g. 



.;aa jti ttt tti 



Leu Val Asp Ala Gly lie Gin Met Gly Val Asp Thr Arq lie ?he Phe 



285 



2 9 0 



97 9 



qcc cqo a a a q o q a a t a a g g g r. " tt acc rr.c g * t qa a g a a g t t a a a g 



5 9 5 



Aari Lys Gi y Lea 



^sp 



9 10 



• : ' gut q* a qat qta gcs a qt: gaa eg a : : i tta t a:, eag gtg 

His Gly Va L Asp Val Ala Ser Glu Arg Glu Leu Ser Gin Va i 

31a 39 0 33 9 



age 
-o 3 



yga gag egg 

Glv Glu Ara 



a---* a-- 



Lea Ai.a Tie 



a a ' at t 

'3 ■ v va i 



9 r 



a 

\ r a 



Al, 



a q a q t a q ■ ' t 

/\ r''.'i Va 3 A 1 a 



4 3 : , 



■a a: a g a g g t . g a t : a e e c q g ■■ 
T' h r Glu 39a 1 lie Pro G 1 ^ 



qtq gat. a tat gtg ga 
39a .1 A s ra lie v a _l G i 



t ott aa'._: qt:.. 



q a a 

G ly 



qua 
A3 a Ly 



A s p Arq A L a 
4 3 0 



q -a r. i 

G 1 u 



t g ■ 



tqo 
Gys 



c a a 
G lia 



g L c 
Va _i_ 



qat 
Asp 



tot at 
Ser L e Li Arg 
4 4a 



g a g a a t. g c g g g o a t 



a_a o ys 



G 1 ■ 



oag t tt 14 9 9 



att g a o c 1 1 q a a q q a q q g g a q o c t a t g 
:ie Asp Lou Gly Gly Gly Val Fro Met 
4 55 4 60 



ler Tyr I 1 e 
4 05 



qaa 
Glu 



g a g 
Glu 



gaa 
Glu 



g a t t g q a r. c c q t t a t o a a t c c q c t 
Asp Trp Tie Arq Tyr Gin 3 e r A- 1 a 
4 7 0 4 7 5 



a a a 



tot qoq aot 
Ser Ala Thr 



t oa 
Ser 



q o o 
A3 a 



qgg 
Gly 



tat 
Tyr 
48a 



gaa too 1 1 1 a c g t g g a a a. q a o qat o o q 1 1 a tot. a a t a o q t a e o c q 
G I u S o r Phe Thr Trp L y s A s p A s p P r o L fa u S e r A s n Thr T y r Pro 
4 90 4 95 500 



160 3 



t . t V 

Pho 



t a t 
I 1 y r 



ooa qtq ego ggt „at tgg ttq aaa 
Pro Va L Arg Gly Asn Trp Lou Lys 
5 ^ 0 



ga, 



gtg 

5 1 5 



: G 5 1 
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i ■■ ' ? ? < gt a qc: sag atg 



itt qa,: egg grja * * : egg cac at a 



5 1 y V.:. : I Ala G ;. n Mot Leu lie Asp Arg 



52 0 



525 



a Ar g f.eu H is JC 

5 20 



gag eat ggt uga ag: 



tta eta gat ggg tgt gjc gt. 
Lea Lea Asp Gly Cys Gly Val 
5 4 0 5 4 1 



a r. t "J a a g a a 
Lea Ala Gla 



g: get 



. } x i ! a a ■ ■ a g a a g t gas -7 1L 



5 6 0 



g a 7a erg 

5 6 5 



:g ;1 aag 
erg Thr 

570 



c 7 g a a t a -a a 
A r a t " r '" ! k_ t h 



)80 



G -J* 



jag a. 



a -a a : • ; 



a 2 0 



0 J'J ?c 



6'< 5 



6 4 0 



61 5 



650 



ays Asa 



6 6 0 



t gag 

66 5 



t a a g a a a t a a 



a g. 



^210> 16 

■'.2 11 > 6 66 

<2 12> ?RT 

■"213- Cor yne bacteri um gl utani cu;n 

<4 0 0> 16 

Met lie Pro Lys Pro Asp Val Thr Asp Leu Tyr Leu GLu Asp Leu Leu 
1 5 10 15 

As n Gl a G 1. y Ser G lu Lys lie Arg Ser Ala Lys Asp Leu Se r Gl u Leu 



Arg Thr Val Leu Lys C) u Val Ser Ser Gin I Le Gin GLu Arg Ala Gly 



2 5 



10 



4 5 



up G I a G L a T r p Gly 



-..J l. "y t \ L a 



6 0 



P ro :.)ei 



Val Cilu Arg Ala Ser Tyr Glu Gly Ar: 



Leu I 1 ( 
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Gly Phe Asp His Leu Ala Arg Glu Met. Glu Arg Leu Ala Phe Giy Pro 

8 5 9 5 9 5 

Pro Ser Glu Ser Phe Glu Tyr Leu Gin Glu Leu Val Lys Ser Gly Val 

10 0 : C 5 110 



i 1 5 



■q .-,r : 



Val Arg Glu Leu Glu lie ;hr 7a" 
'130 135 



Asp t\ La va l 
1 4 0 



Pro Gly 7a 1 Val Pro Gly Thr Leu Val His Asn Leu V d 1 Lys Glu Gly 
14 1 15 0 15 5 16 0 



.V: Ala A 



Arg Pro Giy Tor Arg Gly 



0 00 

.ye lrp Ar 0 Org 



,rg Asp 



it j y r 



\so Are: v fJ ] H A? G 1 v L. 



j;y .. • ' rro , a i ^.o, ^ al ..gu 
: 6 0 0 6 5 



5 "/ ri 



Arg Asn lie Asn Glu Leu Val Asp Ala Giy lie Gin Met CA y Val Asp 



Thr Arg lie Phe Phe Ala Arg Lys Ala Asn Lys Gly Leu Thr Phe Val 



0 90 



:95 



Asp Ala \5al 
30 3 

Glu Leu Per 



Thr Gly His GLy Val Asp Val Ala Ser Glu Arg 

315 32 0 



310 



su Asn Arg CA y 50a 1 Pro Gly Glu Arg An 



32 5 



3 5 0 



;35 



L e u 3 e r /Ola Ala lie L y s P r o A p Arg Leu Leu OA a Leu A 1. a ^ 1 e G 1 u 
3 4 0 3 4 5 3 5 0 



Asn Gly v a 1 lie lie Ser Val A- p Ser Arg Asp Glu Leu Asp Arg lie 



33o 



3 0 0 



Ala Leu Val Gly Asp Arg Val Ala Arg Val 00. a Pro Arg Val 



5 7 0 



37 3 



5 H 0 



:-ro SiSp rro a l a vai i.eu rro 
385 790 



3 95 



4 00 
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< 1 U U > 4 / 

o a a a a q a a q 3 



g" aatg a a ga*::. r. c c a t q a tea o :a': a q 1 g a e o L a r. q g a a q t a e 1. 1 a 60 



a q t a aaaLaa t 1 q q 1 1 a 1 1 a a c a t; q eg 1 1. t a a t. a L a q c t L c a t q aac e 1 

Met. Asn Fa 



at. t eaa 1 1 5 
tie (1 1 ra 



t q q a a ac* 1 1 q c t a tea ate." a 1 1 : r a: a a q q a a q a- 1 1 1 : q a a a q a a c a 1 1 6 3 
Lea Asp Thr I.eu Leu Ser T Le lie Asp GLu Gly Ser Phe G eu Giy Ala 



Ala Lea Ser r 1* 



> e r r r 



.a. 1 gcq qtq dgt. ^ag eg: gtt aaa 
Pro Ser Ala V a ■ Ser G 1 n Arc V a 1 L v s 




tqa tit 

T r p ? h e 



sea: g t. q r t a: c i a c q a a q T 
F ro Va l Pne Asri Glu IP 



tqq qq> gga qaaa acq 
Trp Gly CG y A: a Thr 



: a: a a a 
ra T h 1 



a:qc t :.. g qaa gat. qaa acq ear a a: a tta 
Arg Lara G 1 u Asp G 1 u A 1 a His Thr Leu 



:.q eqq 
ua Arq 



.a qqa qeq qta 



: a t aaa q c t 



e e a t a a e a 



Arg Gly Asp Va I Leu Gly Ala Val Thr Arq Glu Ala Asn Pro Va 1 Ala 



13 3 



14 3 



qqa c gt gaa eta 



qqa a e a arq 



qea 5 93 



Gly Oys Glu Val Val Glu Leu Gly Thr Met Arg Mrs Leu Ala He Ala 



1 5 0 



133 



160 



163 



aee eee tea ttg eqq gat qce 
Thr Pro Ser Leu Arq Asp Ala 
170 



tac atg gtt gat ggg aaa eta gat. tgg 
Tyr Met Val Asp Gly Lys Leu Asp Trp 



6 A 3 



173 



18 0 



qet qeq atq eee gte tta eqe 
Ala A i a Met P r o Val Tea Arq 
1 8 3 



. 9 0 



i 7 e u aaa q a t g t q at t a a a q a o 
Pro Lys Asp Val Leu Glu Asp 
193 



6 91 



:qt qae otq gaa qqq eqe qte gat ggt act gig ggg aga agg e go gta 



aea Msp G.y /arg Va : Asp ^ : y Pi 

POP P03 



Arg reaj Arg va 



tee att gte ocq Leg gar.] gaa gqt 1 1 t. qqt qaq qea cite, aaqe eqa qqe 73 7 
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"> i r 



Val Pro Sor Ala Gla C;iy Phe Gl y Glu Ala lie Arg Arg Gly 



ctt ggt * g : gga cte 
Pea G I y Trr Gly Lea 

2 30 



g a a a a a a a a g c a : . 
Gla Tar Gin Ala A: 
2 A 0 



a r g a r. a a a a h ..5 a 
9 4 [ ■: 



gca gga gaa utg ale etc at a gat. gag at a aea ,i r. r gaa a^a sag atg 



Al a 



a 1 lie Pea Pea Asp 



. a ^ i_ e 



: a t a a aa 



Tyr Tap G .1 a A raj Trp Arg Pea Gla Per- Arg Ser Pea A I a Arq Leu Th r 



P 3 I 



gga 

G 1. v 



tea a a a .:qt t aag 



1 P > PR'! 1 

1 ; . > Go r v! 



a at e r l am ai a van:-, i earn 



; i v. ; i. v A i a a a r u 



ber arg inr 



" o A j. a a y s a_l a l a r o 1 u a .l. a a 



G.n A_a Ala P. r ; Pys 



P0 



Ala G 

7 S 



/ s .a ..a a J 



80 



Leu Ser Gly Arg Leu A i. a G 1 u lie P r o Leu T h r 

H 'A p 



a j_ a _.. i e a s n A _ a 



Asp Ser Lea Ser Thr Trp Phe p ro Pro Val Phe Asa Gla Val Ala Ser 

i co ; o b no 

Trp GLy Gly Pi la Thr Leu Thr Leu Arg Leu GLu Asp Glu Ala His Thr 

111 1 2 0 1 2 5 



ISO 
A i a As n 



1 3 5 



1 4 0 



Pa 1 Ala Gly Gys Gla Val Val Glu Leu Gly a:r Mot Arg 
13 0 13 5 16 0 



His Leu Ala lie Ala TPr Pro Ser Leu Arg Asp Ala Ty: 
165 170 



Va 1 Asp 
1 7 5 



69 



Ajly. Docket No.:BGI- 1 2 1 CP2 



Gly Lys Leu Asp Trp Ala Ala Mot Pro Vai Leu Arq Lho Gly Pro Lys 

Asp Va 1 Leu Gin Asp Arg Asp Lou Asp Gly Arg Val Asp Gly Pro Val 
1 c * 5 2 0 0 L 0 o 



2 3 (3 



23 ^ 



4 0 



24 2 



/.la A i. v' 



or i r-p 



250 

Trp Arg Lou 



oou A La Are 



22 i i Vai Asp Alu Aia I A 



( 1 (>0 3 } 



gg: 



icrtttaacj actt 



j e o g t a c g t caaAa cgttaaatga g t g a a * 

1 



a ■ : : : 



qaz tot gog ggg 



ggt gee geg gec aea agt cgt as* 



Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr Ser Arg Thr 
10 15 



'al Ser 



1 6 3 



a 1 1 a g a aoc c t o ate geg e t g ate ate: q g a teg a e e g t o qg e geg qga 211 



erg ee 

2 r : 



1 ^ A 1 P 



lie lie Gly Ser Thr Val Gly 



3 0 



3 5 



att tte tee ate eet eaa aae ate gge tea gtc gea ggt. eee gge gee 
lie Phe Ser lie Pro Gin Asn lie Gly Ser Val Ala Gly Pro Gly Ale 
4 0 4 5 5 0 



a t ( 



ate gge t gg etg ate goo ggt geg gge atq ttq tec gta geg 3 07 



Gly Trp Leu 1 1. ■ 



60 



6 2 



r.LC gug tte eat gtt ett go; ego eg:, aaa eet eae cte gar t:: gge 
Phe Vai Phe His Val Leu Ala Arg Arg Lys Pro His Leu Asp Ser Gly 
n 0 ~ 7 5 HO 8 r - 
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gaa 
Ala 



gag eg: 



g gge gar 



a A r g Vai. G L y L e u 



9 0 



1 - a 

9 5 



il Giy Phe Ser 
100 



t a c q c I t gg g g t t a ♦; a g g a t g g g t t a a g t c ate g a c a a a gt t; g g a t a< 



Ser Ala Trp Gly Tyr Tr- Leu Gly Ser 
10 0 1 1 0 



Val lie Ala Gin 7a.. Gly Tyr 



1 5 1 



aa aag at a 



at,.: tea a eg rag gg. 



a a • 

H 1 s 



:aa gta 



r r o 
1 AS 



tag gaa gta 
Lea Ala Va: 



: a a a g g 

- a >- T r- r. 



a r a at a 

Leu Vai 



■g g .-.i at' a 1 1 
G 1 y 7a i t' a ] 



eqa qqa a 1 1 a je Cda 
Arg G Ly .1 La So 



j i n ml3 e, . ii r' a a 



■ t g 



: ' ' j a : 

'/a ! At, 



a g -a + . gg gaa a a g 



t "a a a t gt t q-j t 
trie Tat V,i 1 Aaa 



tgg gag agt ja: gg 



a a •- v 



} 00* 



g a * 



a2a 



Phe 1 Le G la 



tag gta 
Ser "^"a 1 



t a t 
Tyr 



ta a 
Ser 



a g a <a a q g a a 



a a age agt gat gt 



Arg ian /aa a r q ber arq 

0 3 0 



asp vai ;jer 



040 



qat 



ggt 
G 1 y 



gag gat gtt aaa 
Val Ala Vai Tea 



::tg gtg 
,eu Val 



a 1 1 t a t 
lie Sea 

2 6 0 



tag atg 
Ser Leu 



gat aat 
Aso Aar 



ag c 
Ser 



Ser 
28 0 



1 1 a 
P h e 

265 

atg 
Me r 



q g t cf t a atg a a a a a a aaa gag a t a g a t g a a 1 1 a aaa 9 3 1 
Gly Val Leu Thr G In G 1 n G 1 u Leu A L a A 1 a Leu Pro 



gag t.cq qtq 



2 7 0 

gaa gat gtt gtt ggt 
Gla Ala Val Val Gly 
290 



27 0 

aaa tgg ggt 
arc Trc G:\ 



gaa gaa 
Ala Ala 
2 95 



tag 
Leu 



a: g 1 1 g ggt a t g agt a 1 1 tag gtt a 1 1 q q c gaa tat 
Or Leu Gly Leu Cys Leu Ser Val Leu Gly Ala Tyr 



.3 0 0 



5 05 



102 0 



gtg tee 
V a a S a r 

31 0 



tgg aag atg ate: tga gaa qaa aaa atq gcg atg atg gaa atg 
T r p Gin Met L e u Cys Ala Gla Pro Leu Ala Lou M ^ t Ala Met 



310 



32 0 
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: t c a t t 



a q c a a a a t a : : : g a a a t. 



a q c a q a q q t q a L 112 3 



Gly Lou lie Pro Ser Lys lie GLy Ala lie Asn Ser Arq G i. y Ala 



gee t. qq aag 



3 3 0 
eaq 



3 4 [ 



3 33 



3 4 0 



;Lq 



:aq aG 



t 1 e 3 e r -r y r q p y a 1 lie Gin lie ?ho lie 

3 3 0 3 5 3 



iLt tic t t c arc a a c g a g a a a a >. a : r. a a q t a t a c a r. g q r q ,:-id 1 1. g 1219 



Lie Tie 



g a t a a a a a c c 3 a 3 a a 1 1 q g 3 q c a t t. a a a t q tic 3 a t g c a t_ r r. r j - c ^ g 1267 
Ala Thr Asa Lea Tyr Leu Va 1 Fro Lyr Leu The Ser Ala Fae 3'yr Lea 



a q t a 



r ' n a r H 
4 f > 0 



-1 ■. a t 



a qta qqt 



*: t a q t a ge j a a a qr.. q 



a.i iLi * gq arq 



■ ; a a .a . • a a a ■ : a 

a 13 1 u Fro G 1 a 



a . i.eu en 



■ g a 
r - y 



a_ a i v J 



q :q a + 
a La M 



L4 39 



caq qtq aaa cgc 



3 * 3 



4 6 3 

q a a at 



4 6 3 



9-3 



4 p n 



q r. t 
4Q5 



get. qcc age gag ggc get at n ggt ttg gte aaa gga tea era tag eta 1603 

Ala Ala Ser Ala Gly Va 1 Lie Gly Lea Va i Asn GLy Ser Leu Ser Lea 
4 9 0 4 9 , 3 0 3 

t a a a a a a a g a a a a e 1 1 a a t g a ta 162 6 



<2 10> 3 0 

< 2 11 a 3 3 1 

<2 12> FRT 

< 2 1 3 > Co r yneba c t e r i um glutaaicum 

<4 00> 3 0 

V a 1 A 3 a Tar G 1 a Ser Asp Ser Ala L 
1 



y a e r G i. n Gly 



Arq T h r Va 1 Ser 11 e A r q T h r !> a 1 1 e Ala Leu Lie r 1 e GLy S e r 

2 0 2 3 3 0 



Thr val GLy Ala G la 



t J r a ta n 



.1 ^ a_y 
4 9 
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Ala Gly Pro G ■ y Ala Met Leu r 1. e G 1 y T rp Leu I 1 e A I. a G i y Va .1 G 1 y 

50 55 60 

Met Leu Ser Veil Ala Phe Val Phe His Va 1 Leu Ala Arg Arc? Lys Pro 

6 5 7Q 7 5 SO 



a 1 y val ! y r Ala 

3 5 



■j Ar ^ Va : Gl y 



. y Asp 



_ea Gly Ser Va L 
1 i 0 



1 2 0 



125 



14 0 



;r A a Lte.u Tar 3'rp Leu Val Phe Gly 



a . ae r nra c > i v in 



GLn Air. 



:e Leu Thr Gir Val Tor Thr "a i Ale 



2 0 0 



2 1 5 



-ta .x. -.i o e r v -ex - 



> r ,7 



5p Val Ser Arq Ala Thr Val lie Gly Ph 



Via Val leu Leu leu 



Leu Val v. 



He 
2 60 



Ser Ser Leu Ser Phe Gly Va 1. Leu Thr Gin Gin Glu 



Leu a J a 



Pro Asp Asn Ser Met A. 

28 0 



1- - V 

2 00 



Gly Ala Ala Peu 
2 95 



3 0 0 



Val Leu Gly Ala Tyr Val Ser Trp Gin Met leu Gys Ala Glu Pro Lea 

505 310 515 320 

Ala Leu Met. Aid Met Asp Gly Lea lie Pro Ser Lys lie Gly Ala lie 

5 2 5 3 5 0 3 3 5 



Asn Ser Arq 



Gly 



Ala Ala Trp Met Ala Gin Leu He Ser Thr lie Val 
515 3 5 0 



lie G 1 n 1 U: PI 



lie Lie lie Phe Phe Peu Asa Glu Thr Thr 
3 6 0 3 6 5 



• 
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.a i a r as n se 
3 7 5 



P r o T y r" ^ e u 



380 



Ser Ala Phe Ty: 

3 3 b 



a Va L Met Leu 

3 90 



: r A r g 



! - y ^ y ^ 



Fro Mis Ala Gly Thr Arq Phe Asp Asp Scr Gly Pi 
4 0 5 4 10 



lie Ser 



vrq A r g C ; i u A s a A r g L y s 
4 2 0 



L e a 1 1 e Val G 1 y L e a V a I A ■. .■ i ' I h r V a 1 
4 23 4 3 0 



r a a e a 



4 4 0 



. a r Ar a 



Vyr Am Gly G .1 a Gin 7a 1 Phe Asa Arg Pae G 1 1 



U V . i . 



- ci .1 v l a a A L . i 



4 9 0 



: 2 2 1 ■ 



: 4 0 0 > 5 1 
1 a : a a a a g a g 



tgggp tea:, caagc 



.tt tact taagtactt c c a t a g g tcac g a t g g t g a t c at g q a a a t c t 1 c a 1 1. 

Met Glu II a Phe II e 



aca qgt arq ctt ■ ' j ggg gec agt ctt tta ctg tec ate gq,.i eeg aaq lb3 
T h r G L y Le a Le u Lea Gly Ala Ser Lea Lea Lea Ser lie G 1 y ? r o G 1 n 
10 15 20 



< i a t g t a ct eg g t g a 1 1 a a a c a a g g a a 1 1 a a g c g e g a a g g a c t c: a 1 1 g c g 
Asa Val Lea Val lie Lys Gin Gly lie Lys Arg Glu Gly Lea lie A La 

2 5 3 0 ' 3a 



211 



gtt ctt etc qtg tgt tta att tct gae gtc ttt ttg ttc ate gec gge 259 



Val Leu Leu Val Cys Leu lie Ser Asp 



Aal Phe Leu Phe 



A 1 a G i y 



t. L g gge g 1 1 q a t: e 1 1 t . t q tec: a a t gee q v : g c c g a tic g t . q c t c q a t. 3 0 7 



y V d a / ■ 



so Leu Leu Ser Asa Ala Ala Pro r l.e 



Leu Asp 
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atr atg cgc tgg : < * ggc ate got 

7 0 7 5 



t a o ctg ttd t .j g 1 1 1 g c .: g 7 c a t. g 3 5 5 
Tyr Leu Leu Trp Fhe Ai a Val Met 

8 0 8 5 



g c a gcg a a a g a c g o c a t g ac: a a a c a a g g t g g a a g c g c c a o a g ate a 1 1 
Ala Ala Lys Asp Aid Met: Thr Asn Lys Val Glu Ala Pro GI.m Tie lie 



4 0 3 



gaa aea g c 



S 7 g 



gat ga. 



ttg gge ggt 



Glu Glu Thr Glu Pro Thr Val Pro Asp .Asp) Thr Pro Leu Gly Gly Ser 
1 0 u 110 11 5 



g .: g qt g /ice 



g-io ' : ogs aac q t g 



qt g qag q \ q 



Ala Val Ala Ahr Asp Thr Arq Asr: 

12 0 12 5 



esq va x Arg va . u±u 77 

130 



a a g 
Lys 



2 t qq 



oo:? t. 



gau gcg + : t t- gtg 



qqc gcg oaa tac ggc qac ac 
Gly A 1 a G 1 n ' I 1 y r (7 1 y Asp T: 



qqa egg tqq art 1 1. c qcc get 
Gly Arq T rp lie Phe Ala Ala 



i~\ _ a P : e m _l a 



Tie Pre 



La 1 CM. y Phe G 1 y 

1 Q : ; 



2 0 0 



205 



gte gc: gea 



ca r t 



y s 



arg ttg atg ggt tagttttcqc gggttttgqa at 
Met Leu Met Gly 



8 7 7 



21 0> 5 2 

21 1> 2 33 

2 72> PPT 

2 7 3 - Cor vnebac: e r 1 urn alu t am i cum 



C4 00:; 52 

Met Glu lie Phe lie Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu 



1 



10 



15 



le G 1 y Pro G L n Asn Va 1 Leu Va I lie Lys G 1. n Gly I 1 e Lys Arg 

2 0 2 5 3 0 



Glu Gly Leu lie Ala Val Leu Le 



' a : 1 .. vaa ^e 



4 0 



Leu Phe Me Ala CM y Thr Leu Gly Val. Asp Leu Leu 



Ser A s n 



A La Ala 
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5 0 



60 



Pre lit 
6 5 



..eu Asp lie Met P-a : Trp Gly Gl 

7 0 " 



i e A i. a 



. e a 

8 0 



Trp Phe Ala Val Met Ala Ala Lys Asp A 1. a Met Thr Asn Lys Val Glu 

8 5 0 0 9 5 



le 



Ma Gl 1 . 



_ a r o 



Pro I,e u (...; 1 y Gly 3 e r A 1 a V a 1 A La Thr A s p 
115 12 0 



T h r A r g A s : i A r g V a 1 A r g 
1 2 a 



lie Val Lea Thr Trp Pea Asn Pro Asn Ala Tyr Pea Asp Ala 
150 1 t s ; 0 0 



rys Val Trp Arg Trp lie Asr: 



o i ear val 



Ala Val Val Me:.. TP 



3 0 



: 1 0 > 5 



I 1 3> Gor ynebaoter ium gl at arm 1 earn 

GGI> GPS 

PI 3> RXA0 0 8 6 5 



:400> 53 

.tatcggaat gtggcttggg cgattgttat gcaaaagtrg ttaggtttrt tgcggggttg 60 



i a a t g a g g g a a g a a g g t. 



e tet at g age a c a ggt tta Geo 
Me t S e r Thr Gly leu 



aca get aag aec gga gta gag eae tee gge aee gtt gga gta gea atg 163 



. y Va_ 



His Phe Gl^ 



Ala Me' 



gtt a e t e c: a 1 1 e a c g g a a t c e c j ( pa g a e at e gat ate g o t g c t ggc e g e 211 
Val Thr Pro Phe Thr Glu Ser CUy Asp lie Asp lie Ala Ala Gly Arg 



t 
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gaa qtc qeq qc: L a r. t r. g gtt gar ggo rtg qdl tct * * I gtt 



Li L u V u l 



u V / 1 1 Asd 



Asr) Ser Leu Va 1. L 



25 9 



gag gg,: 



gt gaa tc 



rJL a ::l ■. 



a a a a j a a 



Ala Gly Thr Thr Gly GLu Ser Pro Thr Thr Tier Ala Ala Glu Lys Le 



at aaci : : 



g .] g gar egg aag aag 



Glu Leu Lou Lys A 1. a Va L Arg Glu Glu Val Gly Asp Arg A La Lys Lou 



Li ^ y v a i Li 1. y 
g n 



a a c a : ■ a a g ..eg 
Asn Asa Thr ar 



So r Va 1 G 1 a Lo a 



4 0 : 



aaa got. g _ : 



gq - ^ g- 'a a a ^ g g ^ : : f a a L t g t 



■ r a. , i 



it t got: g;. 



.u .ia eea 



U c.i O a 



a a gaa gga too 



gag gt t. 



1 .V) 

O: O LaL gaO at 



q c \a Lt a a 



gag 



ga 



Lou Ala Va 1 Lys Asp A La Lys 



asp ooa v 



a L 



a a a 

Lys 



.. u T ri r - G I. y L o u A 1 a T r p Tyr 



O <a j_ a 



g a • 

Asp 



gar 



Lou Al 
2 0C 



g t_ r a g g ctL g a L t. f g g g a g g a t o a g g t. tt c 
V a L Trp Leu Ala Lou G 1 y Gly Ser Gly ?ne 

2 0 5 2 10 



' 7 3 9 



too gta at t go 
2 15 



a cat 
y H.ls 



q o a q o c: o o c a e a g o a 1 1 . a c q L gag 1 1 g t a o 
Aia A ^ a Pro ^ or A . ; - . o a a, r g G . a ^ e a Tyr 
2 2 0 2 2 5 



aca 287 



aqc 



1 1. c 
?he 



qaq q 
G 1 u G 



-a qqo 



qao 

2° 

3 5 



etc qtc cgt gcq egg g a a ate a a e gc c 



lu Glv Asd Leu Va 1 



cii. nrg Ala Arg Glu He Asn Ala 

2 4 0 



a a a 
Lys 
2 4 a 



8 35 



eta tea 



g gta get gee eaa ggt ego ttg qqt qqa gtc aqe ttq 
a Val Aula Ala Gin Gly Arg Lou Gly Gly Va 1 Ser Leu 

2 50 2 5 3 2 60 



3 b a 



3-^ 
A 1 a 



a -a a 

Lys 



Ala A 1 : 



org 



etq (Lag gge at. : a^o gta qga : i ' e c:ja 
Lou Gin Gly 1 1 e A. an Val. G 1. y Asp Pro Arg 
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Leu Pro lie Met A 1. a Pro Asn Glu Gin GIu Leu Glu Ala Leu Arg G i u 



gac: j : a an aaa got gga get or a taaatatgaa rga: o.e;c..ja .a at 1026 
Asp Met Ly.'j Lys Ala Gly Val Leu 

^2 95 300 



: 12 ■ PRO' 
; 1 0 - Cor- 



? r i ura a 1 ut 



Met: Per Thr Gl 



Ala Lys Thr Gly Val Glu His Phe Gly Thr 



Val Giy V.j] Al i M^r Val Thr Pro Phe Thr G Pa Ser G i. y Aso lie Asp 



a / : ■ i 



vrg e, 



i i V -au 



T ^ o A 1 A 1 



Leu 



Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Per Asp Thr Met 



Arg Arg L e u S e r G 1 u Leu Pro Thr II e L e u Ala Val L y s A s p Ala Lys 

165 170 17 5 

Gly Asp Leu Va... Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

ISO 135 100 

Trp Tyr Ser- Gly Asp Asp Pre- Leu As:; Leu Val Trp Leu Ala Leu Gly 

19 5 2 0 0 2 0 5 

Gly Ser Gly Phe He Ser Val Ho Gly His Ala Ala Pro Thr Ala Leu 

2. 1 0 2 1 5 2 2 0 



Arg 



2 3 0 



-y 

2 3 5 



,H Arg 
24 0 
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Gly Gly Va I Ser Leu Ala Lys Ala Ala Lou Arq Leu Gin Gly lie Asn 



160 



7 0 



a L GLy Asp Pro Arq Leu Pro I" L e Mel Ala Pro Asn Glu Gin GIu Leu 

27 s 270 2 3 a 

:u Ala Leu Arq Glu Asp Mel Lys Lye A: a Gly Va 1 Leu 

2 9 0 2 7 2 3 0 0 



: 1 0 > a 2 
:12> 21 LA 

! 1 2 > C orynebd o ten urn g 1 u t a m i c u m 



q..- 3 ... a A'-JT 



ci a a : : -X ' 



I Le A.] i Asn : I e Ala 



Are Gly TLr 



qaa ;i aq tea 
Aso T'nr Tro 



P' r o G 1j P 



■a a at t t t a ac 
An 11 e Pr:€: A; 



eat caq 

Asp Gin 



t:gg get gaa 



a e a e a to., q q a a q t. q q q c ac>: a e a e g e e a c q g a g e a 
4 5 5 0 



a a c gaa ct.c a a e c a a e q a a a q caq caq tag q a a a a a a a q q a a a a a gat 
Asn Gla Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 
5 5 6 0 6 5 



arc c t c ate q a a c a a a a a a a a q t 



e gat atg 



Arg Leu Val Glu Gin Val Ala Val Arg Thr Val lie Pro Asp Leu Ser 



3 0~ 



355 



c a a cot c e a g t a g a c q c q e a c q a t g 1 1 t a c c t q c g c c t c c a c c tg c 1. 1 
Gin Pro Pro Val Asp Ala Lis Asp Val Tyr Lea Arg Lea His Lea Leu 
2 0 



tec cac egg ctg gt 



95 



cue gaa a L . g c a a atg c a a u a c ace 



ms Arg aet tal Arg Pro Prs Gla 
10 3 " 110 

e qaa :pea; a ; tgg aca 



qaq ctq ctq 
Glu Lea Leu 
120 



Met His Met Gin As: 
1 1 

aac aaq q gc a a 



- a 
Leu 



qe 



r A s p V a 1 V a 1 Trp Thr Asn L y s 0 1 y P r o C y s I.e u Pro 
qaa dao !G t qaq tqq at a cqt qqt get. ctq sqq '■a: cqc qqa etc ate 



403 



4 5 1 



4 9 9 



) 4 7 
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Glu Asn Phe Glu Trp Val Arq Gly Ala Lou Arg Ser Arg Gly Leu lie 



3 5 



1 4 0 



14: 



cue }t. e t.ac tgt gtg gac cgt cut 



gc a* g gtc gac tar gtg gtt L9 r 



;.is Vai Tyr Gys Va.l Asp Arg Leu Pre Arg Met 

5 0 1 5 5 16 0 



Asp Tyr Val Val 
16 5 



1 1 g g a g t: c c q c ate t. c c g a a g c a qua c ) e g 1. 1 j c g c eta g g t g c a 6 4 3 



P r o : " r o G 1 y V a I A r g 



Ala Gi.u Arg Val Arg Leu Gly Ala 



< " ' * ? G G ~ 



1 8 ! 



gg... a, 
,. : r y i : 



qaa ■r.jqt 



TLr Ser Val Pea Arg Glu Gly Phe Val Se: 

1 95 



- g g ?* 



1 9 0 

a a g r i gaa 



691 



gut it g u t u rite q a t g a a gqr. tee q a a a t r . g q a c : t... q t . c t t. e t 
Gi : y " T e 1 Va i L i. e Gly Gj ;j G 1 y Se r G 1 u Tie Gly Leu Ge r Ger 



Glu Glu Are Arq Ara Leu P 



: t a t.. t ; b 



qua aac eat t.ac gac at.e qua 
o i y /-iSO .usri Gys asc _l . e e .i y 



a 1 1 g t : r t > q qa t v .i q a q a t a ^ 



tgg ttc gea gee ee 



gag :G. a s: 



e tee at < 



Pr. 



Trp Phe Ala Ala Asp GLu Glu Leu Arg Thr lie Asp Ser lie 



9 8 0 



;90 



q 7 q 



gaa age 
GLu (Gy 

^5 



gea aat tgg tea ate aaq eqt g d a 



A ^ a As n i r p 



300 



. u L e r 
5 0 5 



Gly Phe His Glu 



c e a ( v 1 1 gee cue etc a a a get t g a c c c a 1 1 1 t c a t a a e c a g t g c 
Pro ■'al Ala Arg Leu Lys ALa 
5 1 C 31 5 



< 2 1 0 : 5 6 

< 2 1 1 : 316 



213:- 



PRT 

C e r y n e b i 



urn a eu t art 



<4 00> 5 6 

Met Ser Glu Asn Tie Arg Gly Ala Gin Ala Val Gly lie Ala Asn He 
1 5 10 15 



Asp Gly Tnr T 

2 0 



Pro Glu P 



1 e 



Pne Asn Pro Asp Gin Trp Ala (Glu Arg Tyr Pro Leu Glu Val Gly Thr 
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3 5 



4 0 



Thr A r g Leu G .1 y A la A s n Glu Leu T h i 

5 0 5 5 



Pro Arg Met Leu Gin Leu Va I. 

60 



Lys Leu Asp Gin Asp Arg Leu Va L G.I. u Gin Va L Ala Vai Arg Thr Vai 
6 5 7 0 7 5 8 (J 



Gin 



J ro Pro Vai 



Asp 

9 0 



Ala His 



Va J. 



■ vr 

95 



His Arg Lea Vai Arq Pre H.i 



Glu Me 
1 10 



Ser Arq v A y Leu ; I e His Vai Ayr Gys Va i Asp) Arg L-a Lr,; Arg Met 

14a 1 j 0 ; 5 5 190 

V a 1 Asp) Ayr Va L Va i Pro Pro Gly Vai Arg lie Per G;U A \. t.i Glu Arg 

16 5 i 7 v , i 7 3 




2 25 2 30 235 240 

P r o P e u a er lie Gly G 1 n As n Cy 



lie Gly Vai Ser Leu Gly Asp Asn Gys Asp lie Gly Asn Asa Ge Vai 

2 6 0 2 6 5 2 7 0 

Leu Asp Giy Asp Thr Pre lie Trp Pne Aia Ara Asp Glu Glu Leu Arg 

27 5 2 80 ^23 5 

Thr lie Asp Ser lie Glu Gly Gin Ala Asn Trp Ser lie Lys Arg G.lu 

290 295 ^ 300 

Ser Gly Phe His Glu Pro Vai Ala Arg Leu Lys Ala 
375 310 315 




< 2 1 0 > 5 7 

< 2 1 1 > 1 2 9 6 

<2 12~> PL A 

<2 13> Go r yneba cr o r l am qiutarnieuei 



81 



Docket No :BG I- 1 2 1 CP2 



<" 2 2 2 > ; 1 0 1 ) . . ( 1 2 7 2 ) 

<22 3> 



a 4 u u > a i 

g ■ 7 q t g q a a t 2 q q c a c q a t q q t. q c a g c c q q a t q t - 1 t t. q a t o g q q a q a a 1 1 



q a a a a tu 



a . - c q a 1 1 1 1 a q a a aaqacq dcaagqar.gg g q a a c t g t a -a a t q a q > : a c q 

Met Ser Thr: 



q qaa ± i o 
u Glu 



a :t ::qq cca >:aq gtc att. art aat a eg 
Thr Trp Pro G 2 n V a 1 Tie lie Asn T h r 

i 0 



qga 



a t- r o V a _ 



" f :q a t q t a c q g ■. a a a q q q - ^ 



qtc act aat gac 



■ a q a q e a a T 
;La Glv 2a: 



<aa caq Q7~ 
"nr Aro Va " 



r n a 
1 0 a 



age g::c ga. 
Gi y A 2 a Gl ■ 



a a ci 
Lya 



■ tg act ggt cgt 



122 



r-zq 
Lea 
1 an 



g ct 
Ala 



gca 
Ala 



gt t 
Val 



a at ggt 1 1 a c a a g g c a g a a a c a t g ggt t a: ■ 
H 1 s G 1 y ?he His G 1 y Ar g T h r M e t G 1 y 3 e : 
132 14 0 



gag 



\r G.y 



a a g 



gac: aag 
Asp Lys 



cgt 
Arg 



gaa gcg 



c t g c c a at g c c a age 



.a Phe Leu Pro Me 



Pro 
160 



ggt 
Glv 



g t g 



g a q 
GLa 



ttc 
Phe 
165 



tac cat tac qqc qac acc gat taa ttg cgc a a a atg qta qaa acc aac 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Lea Arq Lys Met Val Glu Thr Asn 
17 0 17 2 18 0 



Val 
12 2 



1 1 a etc: g a g 
Phe Lea Glv; 
19> 0 



-ag 



ggt 
122 



q a a a c g 6 9 1 



ggc 
t;iy 



g*.t ,qr t 
V,i.l Val 
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att ccq a • ; tgg ta 
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a g a e a g a g 



g g a c g 



0 0 



Ogtcca o c c a g a a o a g g c g g t t a t. L 1 t c aLg 



gcg 11 



Met Pro Thr Leu Ala 



tea ■. i g t c a a ctt g a a arc c a a gcg ate: g g t q a t. g r. c 



gaa 



P r o S e r G 1 y G 1 ri Leu G 1 u lie Gin Ala lie; G L y A s p V a .1 S e r Thr GO u 



g g a g c a a t c a t_. e a c a a a c 



ate gee tat eae ego tgg ggt 21\ 



Ala G 1 v Ala lie lie T n r As n A la G I. u He A 1 a 



2 0 



3 0 



eg Trp GLy 



a *. : • ogc gaa gat a a a gaa 

u Tyr Arg 00a 1 Asp Lys GLu 
4 0 



gc age aat ate gt f 
. rq Se r Asa Val 7a 



gaa 
GLu 
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aag ccc gac eag cgc ttc gec ptg aaa tec tacr ttg gac tac caa gca 
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5 0 3 5 



a e r 
6 0 



1 rp ; rp A^a Aso Leu ueu Gi y ere G_L*y 
6 5 7 0 



eys 



Ala 

7 5 



^yr Cys Vai lie Gys Thr Aei Val lie Gly 
8 5 90 



Gly Cys Asn 



Ser "7 h : 
9 5 



31 y r'ro G .1 y Ser Met His Pro Asp Gly 
10 0 10 5 



Asn Phe Trp Gly Asa Arq Phe 



/as : 
10 



Lro Ala Thr Ser lie Arq Ac p G In Va : 
1 15 12 0 



Ala Glu 



LP Ala Leu Gly Tie Thr Tr r V.-j I AJ a 
1 3 0 1 ■ 5 



!■ \ .. a v a 



_y Gly Ser Met 



1 4 0 



Met Tvr P-c 



Va I 



14 5 



15 3 
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16C 



-r Ala Arg Ala Ser Ala Trp Gin 



17 5 



Gly Ala Ala Ala Val Lea Ala Val Ser 

165 I 7 '' 

He Hv :ie Gin Ser Ala Gin lie Lys Ala He Glu Asn Asp His H: 

180 lp5 



190 



Tic Hi.-; llu Gly Asn Tyr Tyr 

H5 

Leu G]y Ala Ala Arg Arg He 



Glu Ser Gly Cys Asn Pro Ala Thr Gly 



200 



Ala His Leu Thr Tyr Arg Gly Glu Leu 



220 



2; I 



a r,:> Asp Glu Arg Pre Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 

235 z 4 c 



2 3 0 

Pro Tyr Arg Lys Pro Asp 
2 4 5 



hi or Phe Ala 



Val Glu Ser Tyr 



L- n A: p 



7 Tvr Gin Ala Asp Lys Leu Vu Gin Arg Pne Asp 



Ala Gly Ser 



2c0 



I Leu hir Asp Ala Leu Asn Arg His Asp He Gly Arg Hsp 

" ~Yr' 2- 0 235 



j Vy GLy Leu Asn lys 
2 -0 29 



v i i 

3 3 ~> 



A a Glv Val Asp Tar As 
5 10 



Arg Asn Leu Gly Asn 



Ala Leu Glu Ser He Lys Val Pro Val I- u 

ij a 0 0 

p Ti e Leu Tyr Pro Tyr His Gin Gin Gin 



eu Ala Met Ala Lys He YA: 



3 30 



r F::o Val Gly his Asp ai 
3 4 0 



. x mu,- r-i,, Q^>" Qr- a Cln Met Asd 

±a rne iica ±n- ^^-^ - — ^ - — 

545 350 



i. A0 Il€ Val Arg Asn Fhe Pne Ser Leu He Ser Pro Asp Glu Asp 



: 5 5 



5 50 



3 65 



I-ic Ser 
:■ 7 0 



1 0 



k h 

1 II A 



mebacteriun glut ami cum 



5 ■ AH 1 ) . - ( 6 6 4 ) 

3 • KXS0315& 



iaaaicH: cgaaggcac: aacgccaagt tggttgttga oaacaccttg gcatcscoat 60 
acot.oagsa gccactaaaa ctcggcgcao acgoaagtoc ttg cac tec acc acc 115 

1 5 
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aag tac arc gaa gg i cac 
Lys Tvr He 3lu Gly His : 
10 



tec gac gtt gtt ggc age ctt gtg. ggt acc 
Val Vai Gly Gly Leu Val bly Thr 



;er Aso 



15 



^ c r u c s s 'c - s £ s c :c s 

n r J) 0 



gaa c::q ate cca tea jtt :tc gat gc 



[C ctg acc 



cgt ggc 



4 : 



S(;r 7a i =he A=o Ma Tyr Leu 



Leu Thr Ala Arg Gly Leu 



aag acc ct gc-i q:q H 
Lyr Tec Leu 



■itq gat cgc 



tec gac aac gca gaa aag 



Ai :i v,:;l Arg Men Asp Arg His Cy 



60 



Asp Asn A La 01 u Lys 
65 



at cc ] gaa ttc cc g ga^. 
I],: A.l i Glu Phe L<'U Asp 



7 ) 



7 5 



„ 4-,-.,^ q ,-,- ma ct r tac 

cgc cca gag q ■ ^ a " ^ ^ j - 

A^g Pro Glu Val Ser Thr Vai Leu Tvr 

i 0 ^ b 



163 



211 



25 5 



307 



355 



cc i :jr: g aa g a ic cac 



a gge cac gaa gtc gca gcg aag mg a.g 
Tj ,: A ,n His Pm Gly His Glu Vm Ala ALa lys t, m 

J >0 95 1 



1. 1. 



, t + - ... . r - c if u.: gca gqc ggc a a a gaa 
GOC ggc at.g at. ,u m^ J ^ - - 

1 1 5 



1 



: v Cly Met He Ser Val Arg 

110 



t t c t 

j: he i 



g t acc tec acc aaa ctg ate tgt 
,0 ~ - v y~ c G . r "nr Lv= Leu He: C y ; 
^ 1.25 ^ 13( 



gec mg 
a. ,- a 0 i u 



c i r 
H l.-: 
1 >"> 

c j •;• a ' 
A r a . 



'^1 
5 -ii H 



s;: c c c c; c i" c - ;s - 

:,c 14;: ' 

n ,~ ,,c- ggc- tot. cag etc gag >lt.t ceo cgc gac etc gtg 

a'L la Sly S,r Gin Leu Glu Val Pro Arg As F -eu val 
15- 160 

ate ,gt at- gaa gac at- gaa gac ctg etc gca gat gtc 
" lie Glu ASP He Glu Asp Leu Leu «i* Asp ;al 

1 7 0 x ; ^ 



iag , ag gec etc aac aa: ctt tagaaactat ctggcggcaa gca 
'"•■j -Tin Ala Leu Asa Asr. Leu 
18 5 



4 51 



9 9 



54 7 



;95 



(543 



587 



01 OA 3t 
: IV- l!r c" 
_12 ■ PAT 

: . c>:a-ynebacter ium glut, am: cum 



:i IJ HJ 6 :^ Thr Thr Lys Tyr :ie Glu Gly His Ser As P Val Val Gly 

c: L 0 



, S p Glu Glu Leu Leu Phe 



Gly Leu Val Gly Thr Am Asp Gin Glu Met Asp ^ 
2 0 25 
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M»t 1^ Gly Glv He Gly Pre He Pro Ser 7a 1 Phe Asp Ala Tyr Leu 



Phr Ala Arg Sly Lei 



Lys Thr Leu Ala Vai. Arg 



Met Asp Arg His Cys 



5 3 



A so Asn Ala Giu 



6 0 



jVS lie Ala Glu Phe Leu Asp Ser Arg Pro 



7 0 



7 3 



Arq Pro Glu Val 

3 0 



S€:r Thr Val Leu Tyr Pro Gly Leu Ly 



a Lys Asn His Pro Gly Hi: 



3 5 

A. a Ala Lys Gin Met Lys Ar 3 

ICC 



90 



;iu Val 

9 5 



Phe Gly Gly Met He Ser 



Gal Arg Phe 



10 i: 



a cr y Gly Glu Giu Ala Ala Lys Lys Phe 3y. 
, - ... 1 o fi 

.la x ^ 



Thr Ser Thr Lys leu 

12 5 



. 1. e no- ^> 
L ' " 0 



1 1 : 

F o 



Leu Ala Gla Sec Leu Gly Gly 
13 5 



Val 31. u Per Leu Leu 



Glu Hi; 



1 4£ 



Thr Me::S Ihr His Gin Ser Al.a Ala G.._y 



13 0 

Asp Leu Val Arg 

1. 6 5 



5Jer Gin Leu Glu Lai 
3 6 0 



lie Gly I ie Glu Asp 
1 30 



Giu Asp 



eu Leu Ala Asp ^ a ... 

13 0 



G u c:..n Ala Leu Asn Asn leu 
1 8 5 



€ 17 
no a 



;;oryr.efc acterium glu:ami:us 



; 1 ) . - ( ■ 

FRXA00. 



9 4 ] 
.54 



C4 3 7 
:a:| 



■ 7 7 

:ca eta 
To Leu 



l ci c 
Tyr 



Asp 



ceo 
Pro 



itc gg<: 
lie Gl; : 



oag gaa 
Sin Glu 



ate cca 
lie Pro 



.res 



:pga 
31 y 

2 0 

atg 
Met 



t oa 
Ser 



c tc age: oca cac qca gtc ttg cac tec see ace aag 
Leu Gly Ala His Ala Va. Leu His Ser Thr Thr Lys 
5 ll - 



15 



cac toe qac got gtt 
His S e r As p v a 3 V a 1 

2 5 



- g: - ogc ctt qtg gtt acc aac 
civ Gly Leu Val Val Thr Asn 



aac o;aa gaa ctg ctg tto atg cag ggc ggo , gga 

A S p oiu. Glu Leu Leu Phe Met Gin Gly ,ly He V,ty 

40 45 

qtt ttc gat qca tac ctg acc gee cgt ggc etc aag 

Val Fhe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 

" ' 60 



48 



96 



144 



192 



fhr 



ctt goa 
Leu Ala 



gtg 
Val 



ego atg gat cgc 



tac qac aac gca gaa aag ate 



Arg tier Asp Arg His Sys Asp As 



sn Ala Glu Lys He 



240 
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6 5 

geg gaa 
Al a Gl a 



70 



8 0 



ttc 
F'he 



gat ct g 
G: y L€ a 



ecu: tt c 
A ■ g ?).e 



aag 
Lys 



ggc 
Gly 
1 13 



a,;g aag 



A La Lys 

1 -o 

c-:::: g ;t 

Lei 3..y 
1 \ 5 

c i g t : a 

Gin S • s r 



- c t " c 

| 1 o S 71 1" 



ctg 
Leu 



aa c 
Asn 
100 

ggc 
Glv- 



tr: 

Ptr 



a a:: qt< 



g c v 
Ale 



qac 
Asp 

85 

cac 
His 



atg 
Met 



tgt 
Cys 



gaa 
Glu 



1 6 G 



lie 



tec egc cca gag gtc tec acc gtg c,e ,ac ua 
Se- Arg Pre Glu Val Ser Thr Val Leu Tyr Pro 

90 9 -' 

-ca ggc cac gaa gts gca gcg aag cag atg aag 
Pro giv His Glu Val Ala Ala Lys Gin Met Lys 
105 HO 

ate tec gtc cgt ttc gca ggc gg : gaa gaa gca 
Ho se- Val Arg Phe Ala Gly Gly Glu 3lu Ala 
12 0 12 5 

acc tc-: -acc aaa ctg ate tgt ctg gec gag tec 
Thr Ser Thr Lys Leu He Cys Lea Ala Glu ber 
115 140 

*-.- c c+- ~ at a gag cac cca gca acc atg acc -tu- 
Ser Leu Leu Glu His Pre Ala Thr Met Tnr H l s 
110 i- lbU 

ret cag etc gag gt;t ccc egc gac etc gtg cgc 
Ser Gin Leu Giu Val Pro Arg Asp Leu Val Arg 
17 0 1 7 5 

. .. -. - - nr --- -~ a ~tc fta gat gtc gag 

gaa g^c a , .- ^ci^ g^- ---y - 3 , f , } 

Glu A.:p He Glu Asp Leu Leu A^.a Asp Va .^u 
18 5 190 



283 



336 



384 



4 52 



480 



528 



i n /-.la 



As r: 



aa: est tagaaactat ttggcgueaa g:u 
Asn Leu 



51 11-5 

I IS PAT 

ML Corvnebacterium glutamicura 



1C0 ■ 7 8 



Ilea era Leu Lys Leu Gly Ala 

n 5 10 

Tyr ::ie Gly Gly H,s Ser Asp Val Val Gly Gly Leu Val Vaj Thr Asn 

2 0 2 5 1 

Asr ;in 31u Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie Gly 

35 40 4o 

P ... U,, Ser Val Phe Asp Ala Tyr Leu Thr Ala Arc, Gly Leu Lys 

EG 55 5J 

Thi Leu Ala Val Arg Me". Asp Arg His Cys Asp Asn Ala Glu Lys lie 



His Ala Val Leu His Ser Thr Thr Lys 



6! 



7 0 



Alfc Glu Phe Leu Asp Ser Arc, Pro Glu Val Ser Thr Val Leu Tyr Pro 

8 5 90 

Gl- Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 

100 i10 
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A r g F h e G 1 y 0 1 y Met.. lie Ser Va 1 A r g F' he Ala C 1 y G 1 y G 1 u G L u Ala 

111 12 0 :2s 

Ala Fys Lys Fhe Gys Thr Ser Thr Fys Leu lie Cys Feu Ale Glu Ser 

13 0 131 14 0 

Feu Gly Gly Va,. Glu Ser Feu Feu Glu His Fro Ala Thr Mel Thr His 

14a 150 IFF 160 

Gin Ser Ala Aid Gly Ser Gin. Leu Glu Va 1 Fro Arq Asp Feu Val Arq 
1 6 0 17 0 1 7 5 



3p : lie G lu Asp 



so V ci 1 Glu 



Go r yr: eba o t e r :. urn q i u t: ami > 



t.qtqcrjicitjcq qgacggoCcig ccaqaac^cc t.. gqtucqco g aFg a a.-; 

Mot: As: 
1 



p r o Pro III 



Cl O ... ri \ 



u be r a e r i r.r 



cat q a c t. o a q a a a a a. get ^ a t 
His Asp Ser Glu Lys Ala Tyr 



ggg 

G 1 y 

2 0 



ogo 
A r g 



qat 
Asp 



ggc 
G 1 v 



gat g g a 
Aso G 1 v 



13 GIT gca 
rc Gly Ala 



gag 



atg gga act 



-j a : 
G^ y 

3 5 



gat g q t g q g 1 1: c q eg q t a tct tat t o t tea q q t 1 1. q q c a acq q c a acq 
Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly Leu Ala Ala Ala Thr 



4 5 



5 0 



25 9 



^ a 
Ser 



at t. 
1 1 e 



qot 
Ala 



qat ttq gtt 

Aso Leu Val 



zz act qqt ggc aoa gtt gtt 1 1 a cct aaa 
: o Thr Gly Gly Thr Val Val Feu Pro Fys 



6 0 



6d 



30 7 



get 
Ala 
7 0 



gec 
A 1 a 



t a t: 
T y r 



tat qqc 
Tvr Gl\ 



qtg a o o a a t 

Val Thr Asn 
"7 e 



qcc aqq atq 
Ala Arq Met 



qa a 
Glu 



qcc 



cqc 
A r 



3 d ; 



q q a a q g c t g a a a g 1 1 o g a a o t q t 
Gly A r g F e u Fys Val Arg I 1 h : 

9 0 



lat qoa gar: a a . 
aF Asp Ala Asp Asn 
9 5 



I-.:-: ''pel 

0V u G 1 u 
1 0 0 



■• J g 
Va 1 
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att get get. g :t oaa ggt. gea gat gt g gtg egg gtg gaa teg a t c get 

lie Ala Ala Ala Gin Gly 



A 1 M I\^r, XJ 



vai :rp v a i o .1. u ser 
110 115 



a a t ccg acq a r g g t g g t a get gat a t c e c t g e a a t a g t c gac: g g t g t g 499 
Asn Fro Thr Xet Va_ 

1 2 0 



V a 1 A 1 a Asp lie ?r o A 1 a 1 1 o V a 1 A sp Gly V a 1 



eat egg 
Arg Gly 
1 3 e 



IjO U bl V Vdi 



1 1 g a e t g t e jzz gae g a j a e t. t_ r. e g e a a e g e e a 
L e u T h r V a .1 V a 1 A s o A 1 a T h r P he A 1 a r l h r Pro 



;l ; _ .. 



eea aec aaa ere. 



■tg gc 



art g t g e 1 1 t a e t e g a a 



t e e Ol 



1 5 5 

gge gga ca 



1 6 0 16 5 

't : e ett ett :tt : e • gea 6 4 



Giu His His Ala Gl 



a •- G ^cg gga ggt 



get • 



gga t t q tat tee ttg eea gtq 



As r: A i a 



G 1 11 Leu Set Arg Arg tea Ass A a His Pro Ser 



set gat gat c,\ 



2 5 0 



it g a a a a a g v 



g t. g c q c 
2 6 0 



gte etc 
Vai Le; 



::c tct 

:~o Ser 
2 65 



gga tgt gga aae atg t: tg tea ttt gag ett gat gea 
Gly Gys Gly Asn Met Leu Ser Phe G 1 u Leu Asp Ala 



a e a c o t ;iaa e g a act g a t. q a g a 1 1. ett q a a a g e e t g 
Thr Pro Glu Arg Thr Asp Glu lie Leu Glu Ser Leu 

2 c 0 2 6 5 



Ser t - 

290 



. ; a v_ .. 

e a „eu Thr 



c: a e g e g 
His Ala 
2 95 



.'hr 



agt 



t g g g g a g tg t g t g g a a a 0 a g c c a 1 1 g a a c g t c <g c a o e 
Trp Gly Gly Val Glu Thr Ala lie Glu Arg Arg Thr 
3 0 0 3 0 5 



1027 



agg egg gat get gaa gtg gtg gea gaa gta eeg atg act ett t gc cge 
A r g A r g A s p A i a G 1 u V a 1 Vai A 1 a G .1 u V a 1 Pro M e t. T h r 1, e u C y s A r g 

310 315 320 325 



r al Sre Vai Gly 



a 1 1 gaa g a e g 1 1. g a a g a t 
11(3 Giu Asp Val Glu Asp 

3 30 3t5 



ti t g q g a u g a e 



.12a 



gee tea ate gac aaa g 1 1 ctg ggt taqaaot. cqt eqcoa g t aae cag 



1 1 7 0 



1 10 



A I a ^er _ 



Asp: i,ys Val Leu 
34 3 
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<210> 8 0 
<2i 1 > 3 4 9 



a-UC> 5 0 

Me: A s n Pro Pro PI o Thr L c 
1 5 



? r Thr Ty r Vd 1 H 
10 



• i' ber Li i u 
15 



Ara Aso 



-y ir P 



a. a Aid A 1 -j Thi 
5 0 



;p Leu V a ! 



lir G 1 y G 1 y Th r 



. > M.ld .e _l c-i i y : 



a Lhr Glu 0 i u Va 1 T Le Ala Ala Ala Gin GLy ALu Aso Va. Val Trp 
1 0 i) 1 0 11 o 



r : l r P h e A L a T h r P r o L e u Arg Gin A r g Pro Leu G 1 u L c > 1 i G 1 y A. 1 a A s p 
14 5 150 15 5 160 



yr cer A La 
I 65 



ber -so 



Lea Leu GLy Val Ala Val Cys Lys S 
1 8 0 1 



u His 



1 90 



Ala Thr His Arq His Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala 

19 5 2 0 0 2 0 5 



10 



•g e^y ^eu ryr 
215 



Va 1 Arg Leu Asp Arg 



Ala Glu Ser Asn Ala Ala Glu Leu Ser Arg Arg Leu As n Ala His Pro 

22 5 230 235 240 

Ser Val Thr Arg Val Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin His 

24 5 250 25 a 



era va_ 



■ . y y - 



27 0 
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;p Ala Thr Pro Glu Ar,] Thr Asp 



Leu Ser Leu Leu Thr His Ala Thr Ser Trp Gly G 1. y Vd L Giu Thr Ale 

2 9 0 2 9 5 3 0 0 



g Thr Arg Arg Asp Al a Giu Va 1 Va : Ala 

.3 1 0 31 0 



ML: Thr 



\ r g V a L Ser V a 1 

i 2 5 



lie Glu Aso 



3 2 0 
,s P Leu 



34 3 



. 3 o Cory h e. r u c t on u in cjiut a rn i. c u :r ; 



■2- ; kg 



' 8 3 8 ) 



auucK.K' L a j * 



- 'a a a aur a a ..a. a a f 



oat at. a t 



egg: 



t t * aga p: 



u at t ac iaaaa 



\aco t t a t. 



L0 



cac g i r r: ggg 



1 3 



gag aea 

:■• n 



gac gac t. a c t. a c 



g g a tcq atr. a a c 



30 



ate tat gee 
1 _l e 3 y r a. _ a 



ca c 



2 1 1 



1 1 c g c g e a g a a c get. c ca a a c g a a c t g cgc a a a g g c tac 



era Asn o-i; ueu Arg 



,ry pi 

3 0 



gag 
_ u 



tac a c c 
Tvr Thr 



25 9 



cat g t g 
Ara Val 



„ ... y 



acc ate g t g g c a 1 1 a gag :aq a < 



Fro Inr 



6 0 



gtc 
Ta _ 



gca gea 



3 0 7 



etc g a a g g c gca a a g tat. qgc cgc gca 1 1 c t c c t c c: g g c a t g 



^eu 
7 0 



. u e i y A l a 



^e: e t 

8 0 



gca 
Ala 
« 5 



ace gac at. c ctg 
Thr Asc Lie Leu 



cgc: ate ate car: aag cog ggc ga t ca c ate gtc 
Arg Tie lie Leu Lys Pro Gly Asp His lie Val 

9 5 : 0 0 



4 0 3 



:to ::k 



aao gar 



: t t a c g g e g g a a c o t a e c g e c t g a + ~ c 



Lyr Gly Gly 



1 1 0 



g 

Asp 



a t a 4 3 1 



Aifa; Docket No. : BG I- 1 2 1 CP2 



1 1 c acc gcd t g g ggc g t e q a a 
?ne Thr Ala Trp Gly Va 1 Gla 
1,1:0 



L- a (.... a v 



12 5 



gtt gtr_ gat acc 
Veil Va 1 Asp Thr 
130 



g t c g t g 4 9 9 
Val Val 



g a a gag : • • a a g g a a gag a t. c a a g g a c ana a .a : a a g a r. g arc t g g g t g 
G 1 u G L u Val Lys Ala Ala II o L y s Asp A s n I h r L y s L e u 1 I e T r p Val 



3 5 



14 0 



g a a acc c ; : a acc a a c c c a g c a ctt. ggc a r. c a c e g a c ate q a a g c a g t a 3 '9 
G 1 u T h r r ro Tar Asn F ; ' ro Ala L e a G 1 y lie '1 h r Asp lie G I u Aid Val 

15 0 1 1) 5 10 0 16 5 



g z a ci a g 
Ala Lys 



q a a g g c acc a a c g c c a : : t t g q a a gat g a c a a c a a . 
Glu Gly Thr As:i Ala I.ys Lou Val Val Asp Asa In: 
170 1"V3 IRQ 



tig qca tec cc 



a a otq oag oag 



ca era 



' g c . ; * a c a c g c a b 9 " 



P ro L o a L v s L e u G 1 y A 1 a H is A 1 



a a " ; a c ■ "* a a . 



Leu OA a A. a Lea Tro Val Pro 



q Lys Trp> Th 



asn Oy: 



tgt t. ca tqc aqq qcq goa tag qac aqa r. 



; a c a 



g ttt 
a ■. : '. - • 



: 1 0 



2 4 6 



< 0 1 3 > 1 5 c> r y neba c t e r l u :r ■ eg lutamicu m 
<4 00> 3 2 

Lou Ser Phe Asp Pro Asn Thr Gin G .1 y Phe Ser Thr Ala Ger lie PL 



A _ a G 1 y Tyr G 1 a Pro Asp As p T y r T y r G 1 y S e r lie Asn T h r ? r o He 



Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Lea Arg Lys 

3 1) 4 0 4 5 



. y T y r G 1 u T y i 



Arg Val Gly Asn Pro Thr He Val Ala Leu Gli 

5 5 6 0 



Thr Va 1 A la A A 



G 1 u Gly Ala Lys :yr Gly Arg A 1 ci 



;er G 1 y Mot A j 



Aso lie Leu Pho 

9 0 



a .-I r 1 , 
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Gly Asp His He Val Leu Giy Asn Asp Ala Tyr G 1 y Gly Thr Tyr Arq 



Leu He Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
113 12 0 12b 



sp Thr Se 
■ AO 



Ala _e ^ys : asn rh 

: 4 U 



Lys Lou Tie Trp Val Glu Thr Pro Thr Asn Pro Ala Leu Gly Tie Thr 
14 2 120 1 Tj 5 160 



5 o ;. ± e o _ u 



V a 1 Val As p Asn Thr L o u A 1 a S e r P r o Tyr 2 e u G I. n G 1 r i P r o L e u Lys 



'hr Pro.; This Leu Lou Ala Ala 



:t> v a [ : : re 



:15 TV 



. ( ) : 3 2 



:2 2lG CDS 

:222;: f 101) . . (701 

V 2 2 PRXA02"63 



2 2 o > All occurrences o f n = any n ucleorid e 



ir Arq 



jrrences 



o s ol 



■: 4 0 0 > t 3 

iggggct agt tttacacaaa agtggacago ttggtctate attgecagaa gaeeggtcot 6 0 



g g cr c c a tagaattctq a u o a c a g g a g ttgatctac 



Leu oer 



gac coa 
A.sp Pro 



aac a cc cag ggt t.tc toe act gca t c g att cue 
Asn Thr' Gin Gly Phe Ser Thr Ala Per He His 



get ggg tat gag coa 163 
Ala Gly Tyr Glu Pro 



q a o g a c t a c t a o g g t t o g a 1 1 a a a a o o c c a a t... o tat gec r.e o a c c a o o 211 
Asp Asp Tyr Tyr Giy Sor He Asn Thr Pro Lie Tyr Ala Per Thr Thr 




1 14 
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: t :.: qaq caq aac qct oca aac qaa cr.q egc daa (iqc tar aag tac i * ' 
P h e A I a G 1. n A s n A 1 a P r o As n G 1 u I , e a A r g P y s G I y T y r G 1 a T y r Thr 
4 0 4 5 5 0 



2 5 0 



cat gtq ggo aac ceo acc ate qtg qca tta qag cag 



.» r j /a 



He 
60 



/ a _ /Aa i.eu o - a 



qtc qca qca 
Y _ a. .la A _l_ a 



30' 



6 5 



etc qaa ggc qca aaq rat qqc cqc qca t. t c tec tec qqc at. q qet qca 355 



7 0 



H 0 



:cq 



:q cca qc 



Arq He lie Pea Pys Pr 



q t. e 
VA 



4 0; 



vr Gly 



7vr A: 



Vci 1. 




± a _ a 



? h r G h r Pro S e r His S e r P r o T y r P e u G 1 n X a a Pro L e u P y s X a a X a a 



jnq cac acq cag 
Xaa Pi is Thr Gin 

200 



703 



:P:1 1 > 301 

a; 12;- ?RT 

■G.13.C Corynebacterium glut ami cum 
e, 20e 

O 23> ALi occurrences or Xaa = any amino acid 

A 00 r 81 

Pea Ger Phe Asp Pro Asn Thr Gin Gly Pre ae r Thr Ala Per lie His 
1 5 10 15 

Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Cly Ger lie Asn Thr Pro lie 
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Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Gla Lei.; Arg Lys 

3 5 4 0 4 c .) 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr lie Va 1. Ala Leu Glu 

5 0 5 5 60 

Gla Thr Val Ala Ala Leu GLu Gly Ala Lys Tyr Gly Ar.j Ala Phe Ser 

6 5 7 0 7 5 6 0 



\ 1 a i r;r Msp _ e 

8 5 



-re ~.rg 

9 0 



s/s pro 

95 



G 1 y Asp His I i e Val Lou (Ply Asn Asp Ala Tyr" Gly Gly T h r Tyr A r q 



a. so . a r v a 
1 1 5 



1 OV--^ '-'U v- A 



17 a 



V-:.) Asp T l.o Glu Ala Val Pys Lys T! 



VP-: LVJA 



CPS 



6 0 



<222> : 1 0 1 ; . . { 1 0 9 o ; 
<22 3> RXA0 0 2 1 6 



0 1 q 1 1 g c: t c g cqgccaggcd gcagtgctgt a c c t g o ctga eg c g g a t g g a gacat o g 1 1 o 6 0 



t aggatcagg caccatc:gc cacaeggagt ctraaqaaaa tar q g g c get. par ggr. 

Leu Gly Ala Tyr Gly 



. 1 5 



a a a g g : gag e 1 1 cc: g g a a a a Pea g a e gag g a a g a a g a a g a a a P a z P 
Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu Ala Ala Asp Pre lie 
1 C 1 5 2 0 



163 



: a q g g 1 q a a a a g g g c gar a P t 



Gar 



asp isaa aou 



atG c a P e a q e P P e a q q a q c q a 
lie Pro Gla Lea Pro APa Arg 



3 0 



q g t. t P. q q q P q c 0 q a P o P q a P o g q P o q a a o o q P o q q P ctg o P q q a c a P q 



y aAa a.sp 
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4 0 



aaa grr. gat • :e ggg 



a o g a a a :.. igq gtg a t g a g a aaa a g a a o o 
lie Asn Va 1 Asp Arg Gly Ala Arg Sor Tip Val Met Sor Thr Arq Pro 

5 5 60 6 5 



3 67 



age a g a 1 1. q a c g cac ctg a e c q g c g a t ttc ctt g a c a t_. q gat. t t q q a t 



q o g a ■ g gaa a v. : c a g g g g a n a g q go g L a q a o 
6 0 9 a 



aaa ; • : oaa 
Ays 1 la C61 ri 

1 r: 0 



4 0 3 



gar q - ca: r gq aat 

val Ala Gly Pro Trp Thr 



oa g g a g : c ] 1 aaa ga g t : j g a a a ■ 
Leu (.61 v A 6a Arg lie G 1 u Lou Ala Ao- 



^a I -'go :)o 
lis / a : 'A 'i 1 



a t.,-r 3. it. ego ggt g.q atg ogt. 



;a t 

\ o o 



ag g-q 



gga "A. a gat gog oat: qe i oqo aag gtr got : : : • : ; t* * 
1 4 6 ; 4 - 



1 6 



a - y 



• 1. y L : 



: r i a : taie Asp ± .1 < 



g t g a at g t.. : : g c t gat g o e a g t g a a o g t 1 1 g cag e a g g t e 1 1 1 : i g o t c g 661 



gag 



6ro .nr Ayr 



2 0 0 



A s r: 

2 05 



g g s o a g a 1 1 
2 1 0 



: : : / .3 a 



gat gtg gat egg ggt gag gge goo go., aot gtg oag art tea atg gat 

Asp Val Ala Arg G 1 y A .1 a G L y A L a A s p T h r V a 1 G 1 n I .1 e S e r M e t A s p 

2 15 2 2 0 2 2 5 

c a a g t c c g t gga a a t. g a a cat 1 1 g q a t g g t 1 1 1 g g t g a a a c c a t o a e o 

Gin Val Arg Gly Asn Gla Has Leu Asp Gly ?he Gly Glu Thr lie Thr 

2 30 2.3 5 24 0 24 a 



agt gga art ogt o 1 1. ggt ttg ggc: att acg aca gga aaa gat g t c gta 



Arg Lea (61 y 
2 5 0 



? h r G 1 y L y s A s p 



2 5 r : 



2 60 



83 3 



gat gaa atg etc gag oga oog egg oaa aag gee gtt gag gta goa ago 
Asp (A. u Lou Lea Glu Arg Pro Arg Gin Lys Ala Val Glu Val Aid Arg 



2 65 



7 0 



931 



ttt too: oat oat 



ggt" grg ggr 



i aao tat 



gtg gat got. gt 



Phe Phe Asp. Arg Leu Gly Val Gly Arg Asn Tyr Leu Val Asp Ala Va 1 
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gat a 1 1 cat acq q g t. gag g a t: 1 1 g g t g o a g g g g a a c ate acc 
Asp lie f i i s Fro G 1 y G 1 u A a p Leu V a 1 Gin G 1 y Thr lie T h : 



qag gec 102 7 



G.oa Ala 



3 0 C 



gcg cag get 
Ala GTri Ala 



:.a: cge atg qcc egg gtg atg teg gag atg ttg teg aag 
.'yr Arg Met Ala Arg Val Mot Ser G 1 u Met tea Ser leys 
T i - " t a a e ^ 



"I 0 7 c 



ga- 



ia c e t :: t a a q q e 1 1 1 a o e g i e g _: t g q ;j t. 
\sp Leu 
3 3 0 



L . e > 

2 1 I 3 30 
7 1 7-- PR7 



< 1 0 0 - 8 6 



Al._i Ala Asp lie LA 1 Gin G!y Gla 'lee ( "i : y Aso Lou Lea His \ le Pre 
G n Pea P re: j Ala Arq Gly leu Gl y Ala Asp Lea " ie Giy /-a 3 Thr: Val. 



6 0 



Leu Lys lie 



y Pre Trp Thr Lou Gly Alar Arq I. 



Glu Leu Ala Asn Gly His Arg Vai Leu Ser Asp Arg Gly Ala Met Arg 

115 12 0 12 5 

A s p Leu T h r G 1 n A la L e u I 1 e A 1 a G 1 y I 1 e A, s p A la Hi s Ala Arg 1, ys 

13 0 A3 5 14 0 

V a 1 Ala G 1 y A r g P h e A r g Ala Glu V a 1 G 1 n V a 1 Gin 11 e A s p Oil u P re 

14 5 150 155 100 



Liu Leu Lys Ser Leu A 
165 



3p Gly Ser Lea Pro 
170 



Thr Phe 
1 7 5 



Asp lie lie 



Gal Asn Val Ala Asp Ala 
185 



A a Arq Leu Gla 

i 9 0 



iln Val Pre-? Ser- Ser lie 
17 5 



My Pro Thr Tyr Lou Asn Leu Thr Gly 

' 7 f ; / M : 



Gin lie Pro Thr Trp Asp Val Ala Arg Gly AT a Giy Ala Asp Thr VaT 
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Gin lie Sor Mel. Asp Gin Va.l Arg Gly Asri Glu His leu Asp Gly Phe 

22 5 2 30 2 35 2 4 C 

Gly Glu Thr lie Thr Sen Gly lie Arq Leu G i y Leu G 1. y lie G h r Thr 

2 4 5 2 5 0 2 5 5 

Cj 1 y Lys Asp Yu i 7a i Asp Glu Le ; Leu Glu Arg Pro Arg Gin Lys Ala 

2 60 2 65 2~0 



a Arg ? n e lr:e Asp Arg le a G i y V a 1 G 1 y 

2 8] 285 



- ye 



Leu Gal Asp Ala Val Asp lie His Pro Gly Glut Asp Leu Val G i n G I v 

2 90 2 95 305 



3 1 



Glu Met Leu Lor Lys Asp Ger Cys Asp Le 



PNA 



12 3 ^ RXA0 2 1 



; ^ - y -~ r o 

1 5 



:g tgc 



lie 



geg 
A la 

2 0 



oat, ttc a 1 1 



3 O r"' n e 



c g c : cca ego gag o a a g c t g t a a a g 
Arg Pro A r a G 1 a Gin Ala Val Lys 



gac 
Asm 



9 6 



gge eaa gtg gae gee atg cca ttc; eag etg gtc ace atg ggt aat cct. 
Gly Gin Ya .1 Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
3 5 4 0 4 5 



.4 4 



att get 



gat 
Asp 



aac 
Asn 



t e g e a g c c aat g a a t a c ego q a g 
he Ala Ala Asn Glu Tyr A r g Glu 
60 



tac 
Tyr 
6 5 



ttg 
Leu 



gaa gtt cac ggc ate gge gtg eag etc acc gaa gca ttg gee 
Glu Val His Gly lie Gly Val Gin Leu Thr Glu Ala Leu Ala 

7 0 7 5 8 0 



240 



gag tac t. g g e a e tec c g a gtg cgc a g a g a a etc a a g etg aac gac ggt 
Glu Tyr Trp His Ser Arg Val Are Ser Glu Leu Lys Leu Asn Asp Gly 
8 5 90 9 5 



288 



3 

G 1 y 



gat 

A S D 



Phe Asp Pre 



g a a g a a a a g ace -i a g ttc t r \ e g a c 

Glu Asp Lys Thr Lys Phe Phe Asp 
i 0 5 110 




m 
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a t. q gat tac a q c g q c g a c c q a ttc t. o a t L ■ . q q 0 t. a a q g + . t 



.eu Asp a yr ^rg 
1 15 



Ala a r a One b 

120 



?he Gl 



e^y 
1 0 5 



qe act 

1 v ^ P v- 



384 



q qaa g. 



qaa aaq atq qtq qaa 



r.so leu 



l i e Li i y v a i 
1 4 5 



1 3 :: 
:a q„ " 



Lea 



1 5 0 



7a q 



sag a •_ g 



q q a a q Z 
G I y Ar g 



1 4 ( 



au .,eu bin 



: : aj • i : 

"la G 1 r: 



1 5 5 



160 



ir Asia Ala 



Va I Lou Tyr 
1 6 a 



gag 

Glu 



qaa 
A I a 



Lys Tvr Phe 



/al 



4 0 r 



Gin Val Aso Va 1 Mar Pro Phe Gin Lea via Thr Met G!v Aan Pro 



Phe Ala Aan 



lyr Lea Glu Va i Has Gly 11a Gly Veil Gin Lou Thr Glu Al^ aeu Ala 
6 5 7 0 7 5 8 0 



His 3e: 



Val Arq Sor Glu Leu Lys Leu Asn Asp Gly 
9 0 9 5 



1 0 0 



Glu Asp Lys Thr Lys Phe 
10 5 110 



Asp Tyr Arq Gly 
115 



g Phe a 



ar she Gly Tyr Gly Ser Cys Pro 



Asp Lea Glu Asp Arq Ala Lys Leu Val Glu Lea Lea Glu Pro Gly Arc 
130 135 14 0 



I L e Gly V a 1 G 1 u L e Li S e r Glu Glu Leu Gin L e u H i s P r o G lu Gin S o r 



150 



1 6 0 



Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 



10> 8 : ^ 
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<212> ONA 

<213> Corynebacterium gLutanicum 

< 2 2 0 > 

<22 1> CDS 

<2 2 2 ■ RXN0 2 198 



cigact a g t g g c get t tgc c t q t g 1 1 g c t: t a g g cage g t t g a a a a t ga a c t a a gaatqaaa 6 0 



g 1 1 a ggga a t. z q t e t_ a a t. o a g a a c a a ai g a t a t. c t a a a a a a t g t c : t. a o * 



gat I la 

Veil 



oaoi aa* 



sao a.:: a 



-j " " : a: -a gga ga.' : ; • .|a: alg I J 



."; Z a j. a :: g 1 a a - ; a a ; 

4S 



? J 2 



;as aaO gaa a 



ga- 



8 0 



:.tt gaa a ;a a a aag • - aac are .gaa gat • e gaa at. a ; •• 
"Geo Gly Cys Asa Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala 

9 2 9 5 



■1- 
Arg 



z g c e g a gag c t z gee t. a s aag g g e act g c a g t g get. agg g a a 

y Tar Ala Gal Ala Arc: Gla 
110 11a 



Cys Are 



A^a Tyr Lys 



atg get 
"■■■/ a a_ a, i a 



4 51 



gaa gag aag ggg aag ggc ega aae gga aag egg egt c a a gta go a gga 
A s p G 1 u M or. Gly Pr o G 1 y A r g A s n Gly Met A r g A r g P h e V a 1 V a .1 G 1. y 



120 



3 0 



t c: c c t g g g a c c t. g g a a c < g a a g ctt ceo a teg e t g g eg c eat g c a c c g tat. 
Ser Lea Gly Pro Gly Thr Lys Lea Pro Ser Leu Gly Lis Ala Pro Tyr 
1 3 5 1 4 0 1 4 5 



5 4 7 



g c a gat tag ega g g g e a e a a c aag gaa g e a g e g ctt g g a a:c a a a g a c: 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly lie lie Asp 
15 0 15 5 16 0 16 5 



ggt ggt gg<- qat gee t to: ttg att aag aet get eag gao: ttg 
1 7 0 1 7 5 



ett eag 64 3 



- y 



g got gag gr 



qqo gz ♦ caa gaa gee a t g got g c 
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'a! Lys Ai a Ala Val His Gly Va 1 Gin Asp Ala Mot Ala Glu Leu Asp 
ls5 19 0 1 9 a 



a;:a 1 1 c t: g c a c a 1 1 a 1 1; tqc c a c g t . c a 
Tar ?he Le a P r o Tie lie C y s His V a 1 T 



^ 0 0 



20 c 



q t a q a q a c c a c o g g c a c a 



7 39 



■3 



■i oag 



t Leu Met. Gly Ser Glu lie Gly Ala Ala Leu Thr Ala Lea Gin Pro 



q g q t a t e g a c a t g a t r. q q t: c t q a a c t.qc q c c a o c q : c cc a g a t q a g 8 3 5 



2 3 0 



Met Ser (31a His Leu Arq Tyr heu Ser Lys Lis Ala Asp Lie 



gqt ^tf. cef q + : c la ggt aaa a as qat aec 



Lf-i o i ■ 



at ■. ■ t. , aaa t a ::. aes 



Pro Glu His 



: a q g a a a c c tec a a a 
Lin Glu Thr Ser Thr 



a a a at c c: o t - i a a q no ^ 7 1 ^. a a - 



nr L,y = 



Ai = 



P ro va ! Glu Gin 



c a 'C g a q q t g q a q a a a q a g g a a 
Arg Glu Val Gla Lys Glu Asp 
3 4 5 3 5 0 



g t c 
Val 



c t g 

L e a 
35 5 



e c a 
Pro 
3 6 0 



1 1 g toe c a g g a a a o c ago at ^ 
Leu Ser Gin Glu Thr Gly lo 

3 65 



a t v 
I L( 



g g t: 
G 1 y 



3 7 0 



gag 
Glu ^ 



ago 
Arg 



Thr 



aac 
A sr. 

37 3 



_ ^_ e 

3er 



aac gqt tec aaa go a ttc cgt 
Asn Gly Ser Lys Ala Phe Arg 
38 0 



gag 

O 1 1 - 



cca 
Ala 

38 5 



at g 
Met 



rtg tot 



gqc 
Gly 



126', 



gat tgc g a a a a q t g t g t g gat a 1 1 gec a a g o a g caa 
Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin Gin 
3 90 3 95 400 



Thr Arq 



gat 
Asp 



ggt 

Gly 



1315 



atg otg gat ott tgt gtg qat tac gtg 
Met Leu Asp Leu Gys Val Asp Tyr Val 
4 10 4 1 3 



gga eg a gac ggo ace 
Gly Arg Asp Gly Tar 
4 2 0 



136 3 



qco 
Ala 



gat 
Asp 



atg 
Me t 



gcq a 00 ttg gca go a ott :' • 
A la T h r: Leu A 1 a Ala L e u L e u 



a a t 
A la 



Th r 



; r T h r 



ttg 
Le u 
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4 3 r . 



i * : -i ' t g a 



aco gag ooa gag q: 



• • : age c:t 14 5 9 



Pro lie Met., lie Asp Ser Thr Glu Pro Giu Va 1 lie Arg Thr Gly Leu 



4 4 5 



4 4 5 



4 5 0 



g a g o a c rt q g g i g g a c g a ago ate g 1 1 aac t o c g t o a a 



4 55 



g Ser 

4 6 0 



qaa g a c 



4 6 1: 



ago ga: g go oot gag too ogo tao oag ago at.c dig aaa c t g gta aag 



Gly Asp Gly Pro Gla Ser Arg Tyr 



Arg : le Met Pys Le 

4 S 0 



Lvs 



a g o :0 g g z g a -g g o a gag g t 



■la His Gi 



Ala Va: 
4 9fi 



Pea Thr 



a a ' g a g g a a g g o a a g 

As o G 1 a G 1 a G 1 y Gin 



goa ogt ao. 



gag oar- aag 



■got aa-i oga - 1 : a 1 1. gao 1 P 



g . .iv 
ly 3, 



51 V 



Lo Pys Asp 



gat gtq gar: 
Va 1 V i 1 As o 



Tn: 



or ,,rg aorg .asp 



a ■■: i o a t A q . j , * aaa a i ( H g c i a g c 



go gag otg aag a a ; 



1 7 P 5 



ate oar: aoe aoo org ggr o 
lie His Tar Air Peu Gly L. 



Asa lie 



>he Glv Pea Asp. 



P r o Ala Ala Arg 5 1 n Val 



.. _ a a O _. _ „ 

:■ u Asa Ser 

5 9 0 



pt g 



Phe Lea Asa G P a C y s lie 

5 95 



gag got ggt :tg gao tot gcg att geg oac ago too aag att ttg cog 1939 



6 0 0 



As; 



60a 



Pys 
610 



arg a a o ogo att gat. gat ogo o a g ogo g a a g t g g o g z t g gar a t g goo 
Met Asn Arg iLe Asp Asp Arg Gin Arg Gla Val Ala Peu Asp Met Val 

615 620 625 



19 3 V 



tat: gat ego ogo .aoo gag gat tao gat. oog otg cag aaa 



oag 20 35 



T y r Asp A r g Ar g T h r G 1 u Asp Tyr Asp P r o P e u Gin Glu ? h e Me t G 1 n 



6 3 0 



6 4 0 



64 5 



: t g 1 1 1 g a g g g e < g 1 1 t. o L g c t. goo gat g o o aag g a t g c t c g e g cl gaa 2 0 8 



'a Ply a 1 eer Ala A^a 
6 5 0 



6 5 5 



s p j-\ . a A r g l a G i a 

660 



o a g a t... g a o o g o t a t g oot tog tea gag o g :; ^ * g g . a o a g o g o at. e ate 
Gin Pea Ala Ala Met. Pro Peu Phe Glu Arg Peu Ala Gin Arg lie lie 

a6P bid 67:1 
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q a g q c (Tat a a q a a t q i c ctt. g i 2 qat q a t c t q q a a q s a que a t q a a q 
Asp Gly Asp Lys Asn G.Ly Leu Glu Asp Asp Leu Glu Ala GLy Met Lys 

6 3 0 6 8 5 6 9 0 



1 1 7 9 



q a q a a q r. c t 
; \ 1 u L y s S e r 
6 9 5 



art qoq ate ate aac gag gac cit etc aac qgc atq 



Fro 1M 



OA a lie 

7 0 0 



'? 0 5 



: 2 7 



g-j — g 



Lys Thr Val Gly Glu Leu Phe Gly Ser GLy Glu Met Gin Leu Pro Phe 
'■1 0 7 1 5 720 025 

q t q c t q o a a tcq q c a q a a a c e at q a a a a c t; g e • j q t q q c c t a t. t t q q a a 



n ber A^ a a I u 



e, a v a ^ a 1 a a v 



3 3 



: ro Phe Met Glu Glu Glu Ala Glu A a Thr G!v 



.]'.]c ddq qqc : ; : ate qte qtq que aee qte aaq qqt tide q* q ")C '."jat. 2419 



1 



q q^"L 



saq eaq 



Ala Glu Glu ills Lys Ala Asp Val lie Gly Met Ser Gly Le 
0 10 all 



; . i ; tee ae: qtq qtq atq aaq eaa aee ate: aqe gac 



5 99 



025 



8 30 



e210> 90 

■■ : 2 1 1 > 0 3 3 

<212> PF'T 

• 213 > C o ryr.eba c t_ e r 1 um q 1 u tamicum 

<4 00> 90 

Me t Ser 7 n r S e r V a 1 Thr Ser Pro Ala Hi s As n Asn A la His S e r 3 e r 
1 5 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn H i. s Val Leu lie Gly Asp Gly Ala 

2 0 2 5 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp 7a L Glu Lys Asp Phe 
3 5 4 0 4 5 



5 0 0 5 



isp 
6 0 



Veil Leu Arq Gin lie His Arg Ala Tyr Phe Glu Ala Gly A i a Asp Leu 
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7 0 



8 0 



■al Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 

8 5 9 3 9 5 



3D - - •••• • ; Arg Cys Arg 

1 0 0 



10 5 110 
via Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met. Arg 



1 0 0 I. 3 5 

CM. v His Ala Pro Tyr Ala Asp Leu Arg 



;lv T 



1 4 0 

His Tvr Lvs Glu AL a Ala 



n /e-:p 



: 1 n V a v s A 1 a A 1 a V a 1 i 1 s G 1 v Ve 1 



•;3I' AT. a 



to Val Ser Val lsv>- Pro Asa Ala Gl.v Lei. 



27 b 2f0 2 3 3 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val. Gly Gly 
2 9 C 2 9 5 3 0 0 



30: 



3 10 



i-\ a. a 
3 1 5 



Arg Asp /ta 



32 0 



Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala 

3 2 5 3 3 0 3 3 5 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 

3 4 0 3 4 5 3 5 0 

Ala Ser Leu Tyr Thr Ser Val Pre; Leu Ser Gin Glu Thr Gly lie Ser 

3 3 5 3 6 0 3 6 5 



Me" 



u A r g Thr Asn Ser Asn Gly Ser Lys Ala P n e A r a Glu 



Ala Me:: Lea Ser G .1 y Asp Trp Glu Pys r "ys Val Asp I le A^a Lys uL: 
33 0 390 395 -100 
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Gin Thr Arq 
G L y Arg Asp 



Asp OA y Ala His Mot Av.; Asp I..-- Cys Va 1 Asp Tyr VA 

4 0!) 4 .1 0 4 1 5 

(j I y Thr Ala Asp Mel Ai a Thr LjOU Ala Ala Lou Lta.i Ala 

4 20 4 0Oj 4 30 



Th r Lou L 1 r a lie Mot 
4 4 0 



So: Thr G L a Pro 



4 0 0 



^ : 1. n 1. ;o 

4 0 0 



y o.y .-a : aor 

4 6 0 



V a I A s n P h e C A u Asp G 1 y As p G 1 y P r o 0-1 la 0 o. r A r q T y r G .1 n A r q I . 



Aso I ! o Th 



; - V 



a r Arq Ar j As p G i. y 



1 O- i i a Ala 1. i. O rt !" j 



t a o r ^ t t a a 

Lou Asn Glu Gys lie G 1 u Aid Gly Lou Asp Sor Aia lie Ala his Sor 

5 0o5 600 6 0 a 



610 



615 



op Ar ; Glri Arq 

620 



Ala Leu Asp Met V a 1 Tyr Asp Arq Arq ihr G L u Asp Tyr Asp Pro L e u 

625 630 635 640 

Gin Glu Phe Mot Gin Lou Phe G 1 a Gly Va 1 Ser Ala Ala Aso Ala Lys 

640 6a 0 655 



Asp Ala Arq A. a G o j Gin Lea A^a A ^ a 
6 6 0 6 6 5 



:o Lea Phe Gla Arq Lt 
67 0 



Ala Gin Arq lie Ilo Asp GLy Asp Lys Asn Gly Leu Glu Asp Asp Leu 

675 600 605 



a a Ala l, l\ 
6^0 



,ys 



-o IP. 



lie lie Asn Glu Aso 



6 a r 



7 0 5 



Mor Lys 
7 1 0 



' 1 0 




Attv Docket No.:BGI-12ICP2 



Met Gin Leu Pro Phe Val Leu Gin Ger Ala G i u 



:r Met Lys Thr Ala 

7 V.i 



Val Ala Tyr Leu Glu Pro Phe Met Giu Glu Glu 
7 10 7 4 b 



7 3 0 



a G i n A . 



...y lj y s o . y 
"7 b 0 



a. Lys 



Gy Asp Val. His Asp lie Giy Lys Asn Lou V c o 



7 90 



3 0 0 



e n*. .* u v t ; u a ± c 



u Glu liis ley s a ± a 



^ , y sio 




02 3 > PRXAC2 1 f; > c 
400> 91 



egta. 



Mot Sor Thr Sor Val 



a c t 
T h r 



rro Ala His Asn Asn Ala His Ser Ser G 



gaa ttt tt:g gat gcr: 
Phe Leu Asp Ale; 

on 



163 



ttg gca aac cat gtg ttg ate ggc i i • ggc gee. atg gge ace cag etc 



Val Leu _i 



Gly Asp Gly Ala Mot 
3 0 



oy Thr 

3 b 



eaa ggc ttt gac ctg gac gtg gaa aag gat ttc ett gat ctg gag ggg 059 



_y Phe Asp Leu 
4 0 



; 1 u Lys A s p 
4 3 



A s p L e u Glu (31 y 
5 0 



g t a a t g a g a t t etc aac gac a c ; 



sys 



1 i e 



6 0 



gat gtg ttg agg cag att 
Asp Val 1,0 a Arg Gin Ilo 



3 0 " 



iis Arg A : 



lyr Phe 



gn j 
G 1 u 



gg^ 
Giy 



3 ■ 
Al 



Asp I, 



ga g 
G L u 



Asn Thr 
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ggt tgc 



g ccq aac tig : • : ; a * :.it : x a a t c g c t: g : * c g t 



3 1 V' 0 y s A s n L e u Pro As ri I , e u A ... a A s p r r y r A s p lie Ala A s p A r g 



90 



9 5 



100 



tgc cqt gag c :.: t qco tac aag gqc act qca g * j got agq gaa qt. q get 
Cys Arg GLu Leu Ala Tyr Lvs '1 L y Thr Ala Va L Ala Arg Glu Vdl Ala 



451 



a at a a a 



ggg cog gqc cqa aac ggc atg egg cqt 



Pro Gly Aic: 



■g Ar t 



qtg gtt gqt 



1 3 0 



4 0 9 



t • e c t g g g a 

S er Leu (5 1 v 



■ct gg;i a eg ; : : 
ro Gly Thr Ly:: 
1 4 0 



: a tag c t g q g - cat. qca c e g tat 
o Ser I , o u G .1 y His Ala i-ro Tyr 
1 4 5 



1. 1 a 



cqt, ggq 



nq gaa qta gcg 



■:r?*" °G + '- aao cat 



a a a a c * t q 



,y s .' \ - a i a v a i nis 



etc ttq 



ca. alt top 



c qta qaq 



c gqc ac 



qqt qoo 



> ;: 0 



gcg 



ggt 



Lea Gly , le Asp Met 14 e Gly Leu Asn Cys 



Ala Thr 

240 



tCO AS D (a 1 1 



a t q a g c gag c a c ctq c a t t a c c t: g tec aag e a e g e e gat a 1 1 e e t g t g 
Met Ser Glu His Leu Arg Tyr Lou Ser Lys His Ala Asp lie Pro Val 



38 3 



g g t g atg cct aac g c a ggt: c ; 1 1. e c t g t c c t g ggt a a a aac g q t g c a 



Lai Met 



Asn Ala Gly Leu Pro Val Leu Gly 

270 



m. ^ r 

e i ^ 



9 3 1 



.lad _ a v 



gag get gag qat ttq gcg cag gcg ct. g get gga ttc 97 9 



G .1 u Tyr Pro Lo u G 1 u Al a G 1 u /As p Leu Ala Gin Ala le u A 1 a G J. y P h e 



28C 



2 8 5 



2 90 



gte tec gaa tat ggc ctg tec: atg gtg ggt ggt tgt tgt ggc ace aca 
V a 1 S e r Glu Tyr Gly L e u 3 er Met Val G 1 y G 1 y Cys C y s G 1 y T hi r Thr 



1C27 



g a q c a c a t 



3 10 



q t g c g g t e o g c g a t q c g q t q q 1 1: ggt q 1 1 c e a gag 107! 



3 1 5 



32 0 



3 2!: 
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caq qcic 
Gin Gli. 



cc aca ctg acc aag a + 



gca qgc 



G e r Thr leu Th: Lys lie Pro Ala G 1 y Pro V a I 
3 3 0 3 3 5 



g a g c a g 112 3 
In 



o u 
34 0 



g e c t c c c g e gag g t g gag a a a gag g a c tec g t c g cq Leg erg c a c acc 
Ala Ser Arg Glu Val Glu Lys GIu Asp Ser Val Ala Ser Leu Tyr Thr 
^ G 5 310 31 1 



117 1 



r c g g t q c c a It q t c c caq g a a a c c g g c at t 
3 6 0 3 6 13 



atg 



ggt gag cgt 



370 



12 10 



ace a a c tec ac g q t let aag gca z .: cgt gag qea atq et. q z c t gge ±26'. 

Thr Asn Ser Asn Gly Ger Lye Ala Phe Arg GLu Ala Met Leu Set Gly 

37b 33 0 38 0 

gar. tgq qaa aag tgt gtq gat at:*: gee aag, caq caa acc cgc gat ggt 1 3 1 



^Cf. tyl 

4 1 0 



G 1. y Arg Asp G .i y Thr 



atq acq ace Otq qea qea or 



::.t qet. 
a i 



acc: uq: 



ttq 14 1 



• : • : • : a a 



4 4 ( 



4 0 0 



G1-. 



Leu Gly Gly Arq 



be r 

4 63 



Vd ■ Act Ser Gal Aen Phe Gli 
4 61 



g g e g a t 
4 7 0 



L c c cq c :. £i c: c a g c g c a t e a :c a a a e t q g t a a a a 
Ger Arq Tyr G I :: Arg l_e Met Lys Lee Va : Lys 
47 0 4 3 0 4 80 



tag c a .' 
Gin Hie 



get 
Gly 



geg 
Ala 



gc e 
Al a 
4 9r: 



qtq gte. 
Va ] Val. 



gcg eta acc att gat gaq gaa gge eae 
Ala Leu Thr lie Asp' Glu Glu Gly Girt 
4 9 0 0 0 0 



gca cgt 
A 1 a A r a 



get 
Ala 



gaq cac 



aag 
Lye 



g t; g c g c att got a a a c g a c t. g att g a c 1601 



oe s±._a tvs Ara reu ± o 



010 



gat ate 
A s p lie 



a nr 
02 0 



0 3 ' 

Gly 



tac g g e ctg gat at c a a a g a c ate g 1 1 g t g g a c 
Tyr Gly leu Asp 11 e L y s As p .1 1 e V a 1 Va 1 Asp 
0 21. 0 3 0 



169 9 



tgc ctg 
Gys Leu 
031 



a c c 1 1 c c c c a t c t c r act; g cq c c a g q a a gaa a c c a g cq c: g a gat: 
Thr Phe Pre. lie Ser" Thr Gly Gin Glu Glu Thr Arg Arg Asp 
0 4 0 0 4 0> 



l -7 4 7 



ggt 
■ 

0 0 0 



a r u g a a g c c ate: e q c g a cq c c g aag aag etc: t a e a o a 
lie Glu Ala lit; Arg Glu Leu Lys Lys Leu Tyr Pro 
0 5 0 0 1 0 0 6 0 



cq a a 



acc ctg ggt ctg 



a a t at t 



tr.o gge atq 
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G i u 1 1 e Hi s T h r T h r I ,e u G 1 y Leu S e r As n lie S e r Ph e G 1 y Le u As n 

57 0 5 7 5 580 

e ct get g c a eq e c a q q 1 1 ctt a a c t. a t gt q :tc o t e a a t q a q t. q o a 1 1 1391 

Pro Ala Ala Arc] Gin Val Leu Asn Ser Val Phe Leu Asn Giu Cys lie 

OHO 5 0 0 3^5 



qaq get qgt 
Gla Ala Gly 



gcq a : t qeq eae age tee: aaq utt ttq eeg 1.93 9 



u Asd Oer Ala lie AO 



Lvs lie Leu P 



atq aae eqe a at gat qat eqe eaq eqe qaa qtq qeq ttq qat atq qtc 198' 



.• -. . r esp nr'j 
60 0 



v a ^ A i. a _eu 
6 0 5 



■a e e 
A r a 



a :; a a t a ,: 



: • ' gee 

\ - ■ 1 / \ l a 



: ..: t a ea : a c 



(.14 0 



. n lc-'j A ^ a 



A a p Lye As n (G y 



u 01 1 u A s p A s p L e u 0G. a Ala Gly Met: L y s 
6 5 5 6 9 0 



i a q 



geq 



. „ e ri ; : o 
le Asn 



Glu Aso 



q..p: ,A:g 



aaq ^ e e q t o a q t qaq ■■ t q 1 1. 1 q q t 0 e e q q a eaq atq e a q 



q t q e t q c a a t e q g c a g a a ace atq a u a a e t qeq g t g gee t: at 1 1 g g a a 0 323 



7 30 



7 35 



/a 1. hia . yr ^ou 

74 0 



atq g a a gag g a a gca g a a get a e e g g a 



Met 



Ala 



7 0 0 



at qeq eag gea gag 
; r Ala Gin Ala G 0 u 

75 5 



gge aag ggc 



ci ci r_i d _ 



gte gtg gc 



Gly Lys Gly Lys lie OOaO Val Ala T h . 



7 60 



7 6.1 



Val 



1 a g g g t g a e gtg eae gat 
gs Gly Asp Val His Asp 
7 70 



a t c gge aag aae a t g gtg ga e 



Ci ■_ d ! 



aae aae g g t t a e g a c 



lie Gly Lys Asn Leu Ota L Asp I L e lie Leu Ser Asn Asn Gly T y r A s p 



7 80 



7t 5 



gtg gtg 



gge ate aag eag cea ctg -ee gee:; atg ttg gaa 



Val. Val Asn Leu Gly 

7 9 0 



Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 



q e g g a a eg a a eae a a a go a q a o gte ate g q e atq t 0 q q g a e 1 1 e 1 1 gtg 



A .1 a Glu G 1 u 



Asp Val lie Gly Met Ser Gly Leu Lea Val 



;63 




130 A^Oocket No :BGI- 1 2 ! CP2 



8 I 0 3 ] a 8 2 0 



< tec a so a' a qt : q 
Pys Ser Thr Va 1 Val 



2 i U > AG 



: b 



:12-> PRT 
. ; j > o o ry: 



iut. ari a tarn : 



Sor Thr Ser Val Thr Ser Pro A.1 a His Asr: Asn Ala H 



PAu.. 01 y Thr Sin Sou Sir: Gly Phe Asp Pea Asp Val GLu Pys Asp Phe 



3 0 



! • a Arq G i n i 1 e Pi s Arq AP-j 



Pht * CP u A 1 j G 1 v A Pa Asp 



T 1 - A 



Area Cys Aru G 



a/s At i v 



a Val 



15 



1 2 0 



Arg Phe Val Val Gly Ser Peu Gly Pro Gly Thr- Pys Peu Pro Ser Peu 
130 131 1A0 



y mis .- •. . i :-to a/r Ala 
.41 150 



\r.i vj: ^ y n i s ; yr ^ y 3 o i i 



151 1 60 

leu Gly He He Asp Gly Gly Gly Asp Ala Phe Peu He Glu Thr Ala 



Pin Asp Peu Peu Gin Val Pys APa Ala Va ^ 

18 0 18 5 



rSD Ala 



1 90 



Met Ala Glu Peu Asp Thr Phe Peu Pro lie He Cys His Val Thr Val 



:lu Thr Thr Gly Thr Pier Peu Met Gly Ser Glu lie Gly Ala Ala Peu 

210 215 220 



a a Peu Gin 



:; 3 C 



Asp Met. lie Gly Pea Asn Cys Ala 
2 3 3 24 0 
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Ala Asp lie Pro Val Ser Val Met Pro Asri Ala Gly Pea Pro Val P 

P 6 0 P P P 5 p 



■no Glv 



_ a ulu . y r a r o i. 

2 8 0 



; 1 a Ala G 1 a A a c Pea 



.e L a i a 



Glv Phe Val Ser Glu Tyr 



Gly 



Oys Cys A ; y Thr Thr Pro Glea His L 1 e. Arq Ala Va I Arq Asp Ala Va L 
30 3 310 313 32 0 



Pro Glu Gin Gl.. u 



Thr- Aeu Thr Pys lie Pro Ala 

3 30 3 35 



aia oer 



aqp 



i r Ar' i Asp PA y Ax a Iixs Me 



4 1 5 



y Tor Ala Asp Me 



. . -.1 :\ 1 ci 



4 6 :: 



Ala Asp G^y Asp G^\ 
4 70 



.yr Ala .rg 



43C 



Me: Lys Pea Val Pys Gin Hi.s G2y Ala Aid 
4 85 4 90 



/al Ala Leu Thr lie 
495 



\ s p G 1 u G 1 i.i G L y Gin Ala Ar g T h r A .1 a G .1 u 1 1 1 s Lys Val Ar g He A 1 a 



5 0 0 



5 05 



)10 



,ys Arg Leu lie Asp Asp He Thr Gly Ser Tyr Gly Leu Asp lie Ly = 
315 ' 520 525 



Asp lie Val Val Asp Cys Leu Thr 

5 3 0 515 



F r o 11 e Ser ,hr Gly Gin G 
54 0 



Ply He Glu Thr 11- 

) 5 0 



Ale lie Ar, 



o 6 0 



i y r Jr r o e i. u 
3 6 5 



Thr- Thr Pea 



Ser - Phu.; Gly Lou Asn Pro Ala Ala Arq Gin Val. Pea Asn Ser Val Phe 



. Docket No.:BGM21CP2 



>30 



5 31 



)90 



Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
5 95 60 0 60 5 

Ser lys lie Leu Pro Met Asn Arq lie Asp Asp Arq Gin Arg Liu Val 
610 615 62 0 

A La Leu Asp ['let Val Tyr Asp Ar^j Arq Thr GMu Asp Tyr Asp Pro Leu 

615 63 D 63 5 6 -•. 0 

5..n M.u ?he Met Mn 1 • i Pne Glu Sly Val Ser Ala Ala Asp Ala Lys 

o4 5 65 0 6 5!: 

A >p AJ.a Arg Ala 51u G Mi Leu Ale ALa Met '■ re Leu Phe Glu Arc; Leu 

6 60 6 6 5 67 0 



.erg '. . • .• Le Asp Gly Asp Lys Asn Gly Leu Glu 

67.5 68 0 68 5 



Alii My Met Lys Glu Ly: : Ser Pro 
6SLi 6 '-5 



Ala lie lie Asn Glu A.: p 

70 0 



(A.. v Met. Lv 



My Glu Leu Phe Gly Ser Gly CM n 

hs l;.o 



...en Pro Oho T A i L Leu 31r. Ser Ala Glu Thr Met. 

'? c 'SO 



T hr 
■? 7 ^ 



'ML n 



.OU ;lU 

'4 0 



Phe Me-. Gy 

"7 1 ^ 



a Glu Al a. Thr G . y 

7 5 : 



G-:r" Al :i Gin Ala Glu Gly Lys Ml 1 / Lys Me Va] Va. 1. Ala Thr Val Lys 

7 55 7 60 " ; 6 5 

My Asp 'MM. Lis /\sp 7 e Gly Lys Asn Leu ^a 1 Asp Me lie Leu Ser 
'MM 1 7 7 5 7 0 0 

A.-ui As.u Gly Tyr Asp' Mil Val Asn Leu. Gly He Lys (Mn Pro Leu Ser 
' ■ 5 "L0 79M S: C 0 

M...u Me- Leu Glu Ala Ala Glu Glu His Lys Ala Asp Val He Gly Met 
u 0 5 0 1 0 815 



Gly Leu Leu w al Lys Ser Thr Val '/al 
£■ 2 0 8 2 5 



lie L ;"■ 1 

MM- MLA 

'. ' • </<:-r ynebac t ( ;ri urn glut ami cum 



e; ;: 1 ; cd:; 

<l:l . MM) . . . 5 9K ) 

eh.OM MXMO-5 07 4 

el (JIM- 0 3 

tSYYJtgqgca atctgqtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 6 0 



m 
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t. agcdqcjaca agaa racist 1 1 t ag 1 1 • t a t: jctgtgggc atg act : i a a gt get 

Met Thr Gin Ser Ala 



115 



c a a q a a 1 t e a t t gec ace g c a q a c c t. c g t a g a c ate ate q q c eg ac a a c 1 6 3 



;o Glu Pr 



Ala Asp Lea Veil A; 

1 5 



T If 



5 0 



gag eaa tea t gc gae act eag t. 1 1 caa aac ett qqa qqt qee a^a gaa 
Ala Gin Ser Cys Asp Thr Gin Phe (An Asn Leu Gly Gly Ala Thr Glu 

2 5 3 3 3 5 



t a e ca e 
P.ne His 



a t a a e c 



qtg aaa 
Va 1 leys 
4 5 



eaa gae aac q<_ 
Gin Asp Asn A: 
5 0 



etg aaa 
L a u L v s 



q age gag g. 



eet qqq qqa qtq etq art a r. . 



aso Asr: Lee tiv 



3 b- 1 y 



' a i : i a. s 



■ a v a . ± y .asp , . e 



g<E; (. :tt qq f i aaa gat 



gt tgg tec gga gt,i att gtc aac qqa g. 



I Le Arg Asp 



i L a V d 1 ; 1. fe 



y Tnr 



:ys Lys A.i a 



cat ega ace 
1 5 0 



c j egg a a a tc e a e t a a a a c t g g t t. e e g q c a a a 



4 a 5 



q a c eta q t q q t a acq act qqt g q c att ga a etc act e e t . g g t a at t a a 
Asp: Va L Va 1. Va 1. Ser He Gly Gly lie Asp Phe He Pro Gly His Tyr 
13 5 14 0 14 5 



g t c: t a c g c g gae t c t. gae: gga att ate gtc ace gag g c eg e c a att a a g 59!; 



"al 1 yr Ala Asp Ser Asp Gly ale lie Val Thr 



laC 



15. c 



160 



. e Lys 
165 



• . x a taatttgttt t g a a g a c g a a g t a 
G L a 



<S10t 9 4 

• ..'lla 166 

<5 12> ?RT 

<213> Coryriebact.er.iurn g 1 ut am i cum 
o 4 C 0> 9 4 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 

1 5 1 0 1 5 

lie lie Gly Asp Asr; Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Lea 

5 0 5 a 3 0 



134 
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Jl y Gl y Ala Th r G i u Phe His Gly 
3 5 4 0 



lie T h r T h r V a T Lys C y s P h f 

4 5 



Gin Asp Asn Ala Leu Leu Lys Ser lie Leu Ser GLu Asp Asri Pro Gly 

5 0 5 5 60 



,eu v a i. 



Ale 0- 



G.: y Asp He He AG 



i y i.ys Asp mis H y 
90 



l.e Val Asn Gly Ala lie Arg Asp Per Ala Val lie Gly Thr Met Thr; 
IOC) 1 0 5 110 



1 3 0 

Pro Gly 



4 0 



Val Thr 
1 6 0 



: 1 0 : 9 5 
VI: 62 1 



2 3; P1RXA0 2 90 6 



<:4 00> 9 5 

ttrgtgggca aactqqt 
tagcaggaca a g c a :.. a ■; 



ttcgtaat:.g t g:gggatga 
a t t a g t 1 s t. a tg:tgrgggc 



;caca:t bl 



:aa agt get 
^ 1 n Ser Ala 



cea gaa ttc att qcc acc gca gac etc gta gac ate ate ggc gac aae 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 
10 15 2 0 
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geg caa tea age gae 
Ala Glr: Ser Cvs Asd 



f 1 1 e a a a a c cat g q a g g t gee a c a gaa 
Phe Gin Asn Leu G i. y Gly Ala Thr Glu 
3 0 3 5 



ttc cac; gga ata ata acc acc gtq aaa tgc 



caa gac aac qcc etc: 



Phe His Gly Tie He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 



4 0 



4 5 



5 0 



;tq aaa t:; 



age gag gar aat 



He 0 



.esn ere e i y 



pa q'.q 



att at 



a . .,eu va 
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g at g:;c ga : go a rcc gt g c a c a o c gag c t a gt t. ggc qac ate at. t gca 
Asp GLy Asp Ala Ser Vai His Thr Ala Lou Va I. Gly Asp lie lie Ala 

7 0 7 5 8 0 8 5 



gqa 



q g a a a a g a t cat. q q t t g q t e c gqa g t a at t q t c a a c q q a g c a 403 



att cga ga ■; tea gca gtc ate gqo 
lie Arg Asp Ser Ala Va 1 lie GLy 



a t q ace tzv. g g t t q t a a a g c c 
Met Thr Phe Gly Cys Lys Ala 



t qq^ use aac ceq cgq aac 



a a . i a c t. g g * 



1 3C 



gtq gr.,i teg att ggt gg, 



1 1 ■ : at t 



qqt 



^sp 



q t. a a 1. 1 t q 1 1 1 t q a c 1 a c q v 1 a c \ 



GO 1 



C ... u * eb 

2 ... 1 ' ' - O < 

G 1 2 ..' • ORG 

213-' Cor yneba c *;er i a ra q 1 a 1 a. si i « 
4t0> 0 6 

a 



/a i. a 

3 0 



Gu Phe His Gly lie lie Thr Thr Val Lys Cys Phe 
4 0 4 0 



Asp Asn Ala Leu Leu Lys Ser lie Lea 



G 1 u A, s c j A s n P r o G 1 y 
6 0 



Gly Val Lea Val lie Asp Gl.y Asp Ala Ser Val. Hrs Thr Ala Leu Val 

60 70 70 30 

Gy Asp lie lie Ala Gly Leu GLy Lys Asp His Gly Tre Ser Gly Val 

8 0 9 0 9 5 



lie Val Asn Gly Ala lie Arg Asp 



100 



Val lie Gly Thr Met Thr 
110 



1 \ 



Leu Gl y Th a 
120 



. y Per ay 
1 3 0 



A r g Asp V a 1 V a 1 v a 1 
1 3 5 



Gl y G 1 y lie Asp Fh 
14 0 
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y His Tyr V a i Tyr Ali Asp Ser Asp G I y lie lie Va I Thr 
150 155 160 



G 1 u A la P r o I 1 e I , y s G 1 n 
1 6 5 



-5 5 1 > GDS 

< 5 5 5 ( 1 0 1 ) . . ( : 5 3 4 ) 

-5:5 3;- RXN0 01 3 5 



aaq pc 

Leys Veil 



que ^ a:., ct.t rca eta qca 
Ala Aso Lea Ser Lea Ala 



a qqa >m: aiq 

a G l.y Ar q 5 i s (5 i a 



qa i • : ; c:t ::g aa q gg. 

4 3 



a t q a c q q t c c a q a c c gec q t g ctt a L L qaq a c c c t a a c t q e t 
Met Thr Va I Gin Thr Ala Val Lea lie Glu Thr Lea Thr Ala 
6 0 6 5 



307 



qct qaq q + 



qq qce tc 



. • • a ays As:; .le; 

o a 



qat qaq act gca qcq get arc gt: gtc qgc tec qqc acc at::; qaa qaq 
A s p Glu A 1 a A I a A 1 a Ala lie V a .1 V a 1 G 1 y S e r G 1 y Thr V a 1 G 1 u G 1 u 
9 0 9 5 10 0 



403 



c c a g o t g q t. g 1 1 cca g t a 1 1 c qcq t g g a a eg g g t gag tea e t g g a g g a g 
Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser Leu Glu Glu 
10 5 110 1:5 
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-gg 

Ltd 



tgc 
Gys 



ate aac cag arc rrc age rgq qqc gat gag erg 



asn Urn lie eh 



i r o G 1 y A s d G 1 a 



c c a 
P ro 



a a c a t g at c e t e q a <.. : q a e g g c g g r g a c g c o a o c a t g gee g 1. t 
Asn Met lie Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val 
13 5 I 4 0 14 5 



"I 1 < 



egc 
A r g 



# 
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g g t o g c g a a t a c g a q cag get :i ) ! c t g g t. c c a c c a g c a gag g c c a a c 595 
Gly Arq Glu Tyr Glu Gin Ala Gly Leu Va 1 Pro Pro Ala Glu Ala Asia 



1 5 0 



lb 5 



160 



165 



q at t u a; g a t g a g t a o atr g c a 1 1. e ttq g g c a t g ctg c g t gag g 1 1 c 1 1 643 

la Pho Lou Gly Mot Leu Arg G i u Val Lei] 



get gca gag out ggo aag tgg ggc aag 
Ala Ala Glu Pro Gly Lys : : i Gly Lys 
18 5 Tar: 



1 7 5 

ate got gag g 



SO 



gtt aag ggt 69] 
u Ala Val Lys Gly 



aoo gaq g a a a ue a a: 
Thr Glu Glu Lor To 



ggt gag oao ogo 
Gly Val His Arg 



Ala 



a a a get a a g ■ 1 1 g o : g 



:,'":a; t VO r 



geg arg 



gto a a-: 



■ a *o : a a : 



gag g-o 
. ' i _ V a a. 



goo a to gag ua^o q; 



q a: q aoo g g a: aao aa: gao 



11 u Asp Ala Asp lie Val lie Thr Ala Tnr Co 



315 



;2 0 



a :J a 

lie lie 



gag cag at. g o 
Glu Gin Met L 



.g aag gat oao got otg otg 1123 



eu ays Let 
3 35 



s^ a o e u 
3 4 0 



ggc aao a 1 
Gly Asn i; 



u :ggt oao ttt gat. 



34 5 



;t gag ate gat atg cat tee aag ttg 
Phe Asp Asn Glu lie Asp Met His Ser Leu Leu 

3 5 0 3 5 5 



1 17 



oao ego ga- 
His Arg Asr: 
3 6 i" 



go aoo aeg 



ig eea eaq gta gao qaq 



Asp Val. Thr Arq Thr Thr lie Lys Pro Gin Val Asp Gli 

365 370 



1219 



P h e T h r P 



ioc qqt oqo toe ate 
" h r G 1 y Arq Ser Tie 
38 0 



L e u So r G 1 u G 1 
a q a 



gaa qqt oqo 
\rq 



otg > t g .: ■ - t. ggo aa- g ; 



gga 



tat gto dtg 



81 : 
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L e u L e u A s n L e u G 1 y A sn A I a T hr G L y H i s ? r o S e r Phe V a I M e t Ser 

3 90 3 9 5 4 00 4 05 

: • • ::ct ttc -i " " qat eag acc art gcg eag ate gaa ctg 1 1 caa aac 1363 

Also. Ser Phe Ala Asp Gin Thr lie Ala Gin lie Glu Leu Phe Gin Asn 

4 10 4 15 4 2 0 

gaa qqa caa tic q : iq aac ga j qtc tee eqt ctg aag qtt etc gac 1411 

G i. u Gly Gin Tyr Glu Asn Gin VaL T y r Arg Leu Pro Lys Val Leu Asp 

4 2 5 4 3 0 4 3 5 

::aa aag qtg goa cqc art; tat gtt gag get etc gq z ggt tag ate ace 1459 

Git Lys Val Ala Arg Tie H .; s Va .1 CM u Ala Leu Gly G 1. y Gin Leu Thr 

4 4 0 4 4 5 4 5 0 

g a a c t g a 1 1 a a g g a g c a g g c t gag a c- a t v : g g c g t t q a e ■. g q c a g q c 1 5 1 1 ; 

Glu Leu Thr Lys Glu Gin Ala 02 a Tyr lie Gly Val Asp Val Ala Gly 



e eg g a g c as t a e e g c t a e t a a 1 q atG g + 
Ire Glu His Tyr Arg I've 



-Y Arq His Gin Tie Arg Leu A: a Glu Tyr Glu Met ;tc G_y Leu 



Met Gin Leu Arg T y s G 1 u L he /via as p G 1 u G In Pro L o u L y s G .1 y A 1. a 

3 5 4 0 4 5 

Arq lie Ala Gly Ser lie His Met Thr Val. Gin Thr Ala Val Leu I To 

5 0 5 5 6 0 

Glu Thr Leu Thr Aia Leu Gly Ala Glu Val Arg Trp Ala Ser Gys Asn 

6 5 7 0 7 5 8 0 

lie Phe Ser Thr Gin Asp Glu Ala Ala Ala Ala Tie Val Val Gly Ser 

8 5 9 0 95 

Gly Thr Val Glu Glu Pro AM a Gly Val Pro Val Phe Ala Trp Lys Gly 

10 0 10 5 lib 

G 1 u S e r L e u G L u Glu Tyr Trp Trp C y s T 1 e A s n G In lie Phe Ser Trp 

115 ^ 120 125 

Gly As p G 1 u L e u P r o A s n M e t lie Leu A s p Asp G 1 y G 1 y A s p Ala T h r 

1 3 0 1 3 5 1 4 0 

Met Ala Val Tie Arg Gly Arg Glu Tyr G lea GLn Ala Gly Leu Val Pro 

141 leO 155 160 




: y s v. A y ';' y r G^y A s p v a i G , y y s 



; 1 v 



■ J h e A s o G 1 1 



Ar :j 



,SJ, 



-l. . o j_ j. v i :. > u r u : l 



u CAri Nh 



ii i.vs A-:t. . jVS 



ASO Ml.: 



Lou [ ; eu Gly As:: I le G2 ' 

5 4 3 .3 4 : 



3 6 0 



.3 6: 



^sp Glu rne 



r:r G ..y ^rg ;,er _ J. e 



Leu Ser G i u G I y Arg Leu Leu As n Le u G I y As n Ala Thr G J y His Pro 
3^5 3 90 395 400 



Ser Phe 'G I Met. Ser Asp. Se: 
4 05 



Asp Gin Thr I If 
4 10 



Gin 
4 1 3 



. yr Giu 



4 2 0 



iyr Arg 
4 30 



Pro Lys Val Leu Asp Glu Lye Val Ala Arg lie His Vai Giu Ala Leu 

4 3 5 4 4 0 4 4 5 

Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu G!n Ala Giu Tyr lie Gly 

4 50 4 55 4 60 



i ASO r.i[ 



G ; y 



: v r A r :i 



4 6 



4 7 0 



< 2 1 0 - 9' 




40 ^ftfct. Docket No.:BGI- 1 2 1 CP2 



111'** 128 
1 12 ■ DNA 



^bacterium giutamicuT. 



' 2 : ■ (!)..( 1 0 2 ) 

aG a 3 



m 



a- a aat a i : gat etc gga :"]or: cag c h ; i • • gaa e: g aea aag a n g sag 48 

H i x Va L Gl u Ala Leu Gly CI I y Gin Leu 7h r Glu Leu G r. r Lys G 1 u Gin 

1 5 1 0 1 2 

7 ^ 1 ■ ■ * ■ t a a ate : : a g:.t a a c gtt g a a a g a a: c a *. *.. a : : : a a a : : a - a a 9 6 



gattqi. 



geat tgag q.- 



12> 



1 : 2 2 
2. ?RT 




< 2 1 3 a C c ■ r y n e b a a tarium q lutamicu it. 

2 2 G 

■■22 1a CL5 

■-22 2- (201) . . (1396; 

<2 2 3; FRXA0137 1 

<400> 101 

aacagcttca ateaattegg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 60 



:t.aatt * * • e ' * a e ' taaaaggagc tegeeaggac at. q qaa 



azq 113 



q a a t. t c a a q q t. t gec gat c; t t tea eta gaa gag g c a g q a a g t a a ( : e a q 16 
Asp Phe Lys Val Ala Asp Lea Ser Lea Ala Glu Ala Gly Arq His Gin 
10 12 2 0 



' eg: ate., gaa -gag tat gag atg cca ggt 



a tag 



eg a- eig 
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lie Arg I,eu Ala GIu Tyr Glu Met Pro Gly Leu Mot. Gin Leu Arg Lys 

2 5 8 0 3 5 

gaa t t e qca gae gag rag cct tt g aag gge gcc eg a at t get ggt tor. ?. 5 9 

Glu Phe Ala Asp Glu Gin Fro Leu Lys GLy Ala Arg 1 '. e Ala Gly Ser 

4 0 1 0 



at j a eg g t c cag ri c 
Met Thr Va 1 Gin Thr Ala 
6 0 



j e e g t g c 1 1 a 1 1 gag acc 1 e a .;: t g e t 
. L Leu lie Glu Thr Leu Tar Ala 
61 



g gge get gag gt 



tgg get tee t ge aac att. t. 



. i - \ r e .re 



Thr Gir; 



gsa geg 
Ala Ala 
0 0 



I It 



V a ; o 1 V 



Lie Thr Vul 



gaa ga g 
Glu Glu 



a e a a a 



. yr . re 



T ; g : • re 

"' p Gly A a f 



Pro 



g a g o a g :j e t a g t erg o 



150 



Gu Ivr Glu Glu; Ala 



y lea Va ■ Pro Pro 
1 6 0 



: c a a o 
_ a As ri 
165 



-J -AT- 



get g e a g a j cat ggc aag tgg g g c : aag ate get gag g o c g t 



lb. 



190 



1 9 5 



ggt 691 



Ala Ala Glu Pro Gly Lys Trp Gly Lys lie Ala 01 u A La Va 1. Lys Gly 



gag gaa acc ace ace ggt gtg eae egc 



Gl Tr 



Glu Thr Thr The 



2 01 



tc gc 



" g r e u i yr :l:s 



gaa gaa gge gtg ct 



g c g a t g aac g t c aac g ac get gtc 787 



Liu Glu Gly Val. Leu Pro Phe Ere Ala Met Asn Val Asn Asp Ala Val 



215 



22 0 



a ^ c 
T h r 

230 



g t e o aag 1 1 1 
s Ser Lys Phe 



gat aac aag t a c gg c acc c g c c a c * • o c t g ate 83:: 



,sn Lys T y r G 1 



11.: r-v _ 

24 0 



gac g go dt: aac eg c g c c act gac a t. g c t e a t g g g e g g c aag aac gtg 
Asp OGy lie Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 



2 50 



?60 



.go ggt tao gge 
-ys Gly Tyr Gly 



gtc ggc aag ggc age got gag get ttc 
Val Gly Lys Gly Cys Ala Glu Ala Phe 




2 65 
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2 7 0 



gac ggc :ag ggc get cgc gtc aag q:c acc gaa qc: 
A s p G I y 2 1 n C 

? 8 n 



A la A r g Va 1 L y s Va 1 Thr G 1 u Ala 

2 85 



gaa 
Asp 

290 



oca 
Pro 



a z e 
He 



a a c 
Asr: 



:f :: :ag go* c t. g arg gar : j - ';ac tct g 2 g g t c acc get gat qag 1 0 2 7 



^e „; j _L . 

2 9 . 



Mo r. As p> 1 Z 1. y 2 y r Ser Va 1 Va 1 



a ^- ^ 
1 h r 



A 1 a 

31 0 



it a: gag gaa gec gac ate gtg ate acc geg acc ggc 



:ic Glu Asp Ala Asp He Va 1 
315 



Thr Ala Thr 

32 C 



a a c 
Asn 



aag 
Lye 



gae 
Asp 
32 5 



10'. 



ate it 1- , tec 1 1 e gag c a g a t g ■ a t c a a eg at g aag g a t c a c q c t 
Lie Ho Ger Phe Glu Chin Met 2eu Lys Met Lys Asp His Ala 



330 



3 3 ^ 



ct g 
2e a 
34 0 



etg 
L e u 



112 3 



;gc 
H y 



iae ate qgt 
A sm lie G ... y 
3- s 5 



::ac ttt qat aat q<iq ate gat atg eat t cc etg ttg 
His The Asp Asn Glu lie Asp Met His Ger 2e ; Leu 



1 1 7 1 



:gc ia: gac gt 

\rq Asp Asp '7c 
) 0 0 



g e «ioc aa q a t c a a g c c a c a g 



. n r 

3 6 5 



cgc 

'3 r q 

3 3 0 



arc g: 



■ <' H 



3 X 



?gc aac g. 



,eu A. sr. Leu 



Ala 7 hi 



gga eae 



t- 1 - 
4 7 



. ct. etc gec gat cag acc att gcg eag ate gaa 



7 ] 0 



G la 11 o C! 1 ' 
4 15 



ct q r tc caa 



420 



a a c 



13 6 3 



gaa uga cag tac qag aac qag qtc t.ac cgt ct.g 
Glu aly Gin Tyr (Glu Asn Glu Val Tyr Arg Leu 
4 23 4 30 



1396 



2 1 1 : 



2 13.- Gorynebact e r 1 urn glut am:, cum 



- a r\ n ■ - r, ■ ■) 
■ 4 C o ■-' L 

Met Ala Gin Val Met Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu 
1 5 10 12 

/71a Gly Arg H i s Gin He Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu 

z r H5 3 0 

Met Gin Leu Arc Lys Glu Phe Ala Asp Glu Gin Fro Leu Lys Gly Ala 
3 5 4 0 4 5 



Arg He Ala Gly Ser He His Met Thr Val Gin Thr Ala Val Leu lie 
5 0 55 60 
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31 u Thr leu Thr Ala Leu GLy Ala G^u Val Arq Trp Ala Ser Cys Asn 

61 7 0 7 5 3 0 

lie Phe Ser Thr Gin Asp Glu Ala Ala Ala Ala lie Val Val Gly Ser 

8 5 9 0 9 5 
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^ly Thr Val Glu 
100 



Pro Ala Gly Val Pro Val Phe Ala Trp 



jlu Ser leu Glu Glu Tyr . rp Trp Cys lie As n Glu lie Phe Ser T rp 
115 12 0 12 5 

Gly Asp Glu Leu Pro Asn Met; lie Leu Asp Asp.) Gly Gly Asp Ala Tar 



Mer Ala Val lie Arg Gly A: 



yr Glu 31 n Ala Gl« 



1 6 5 



1 7 0 



1 7 5 



. y ..rye : rp ,ay i.,y 



Glu Ala Val Lys Gly Val Thr Glu Glu Thr hir Thr Gly Val H :_ s Arq 



. vr 



22 5 2 3C 2 3 5: 2 10 

Arg His Ser Leu lie; Asp Gly I ; e. Asn Arq Ala Thr Asp Met Leu Met. 



lly Gly Lys Asa Val. Leu Val Cys Gly Tyr Gly Asp Val Gly 

2 6 0 2 6 5 2 7 0 



L vs G _ y 



Cys Ala Glu Ala Phe Asp 

27 5 



Liia bi. y Ala ,-irg Val ays 

280 2 3a 



7 : ila Asp Pro lie Asn Ala Leu Glu Ala Leu Met. Asp Gly Ty 
2 90 2 95 300 



Ser Val 



Val Thr Val Asp Gl.u Ala Tie GLu Asp Ala A. a Tie Val lie 



Thr A., c 



Thr Gly Asn Lys Asp Tie T Le Ser Phe Glu Gin Met Leu Lys Met Lys 

3 2 3. 3 3 0 3 3 5 



Asp His Ala Leu Leu Gly Asn lie Gly Has Phe Asp Asn Glu 
3 4 0 3 4 5 3 5 0 



"ie Aso 



Met His Ser Leu Leu His /Arq /Asp Asp Val Thr Arg Thr Thr lie 1 

3 5 5 3 6 0 3 6 5 



Pro Gin Val Asp Glu Phe Thr- Phe Ser Thr Gly Arg Ser TV 

3 7 0 V7 1 38 0 



"ie Val 



Arg leu Leu Asn L' 



Asr: Ala 
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3 90 



395 



P h e V a 1 M e t S c r A s n S e r P I 
4 05 



P A 1 a 



isp Glr; Thr He Ala Gin He 



4 10 



4 15 



Le.i Phe Gin Asri Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arq Lei 



4 2 0 



42[ 



4 3 0 



H0> 10 5 

Gl> 1558 

12> IMA 

1 3 > tor y neb a a 5 e r i art 



■ :4 00 > 01 
a a a a g g t g a t t: 5 e g l. - j a a t 1 c t.. t. a n a a a a : 

'jatccg :acg t 5 sqqc t caa qcaqaaaqt 
tat 5 a:: aat : ' " a / 1 a .r. ; *_ t aat 



:qaaaqaaa c .; 1. 1. q aaa r. qcq t act. aqccgg b 



tttaactcac atq act 



aac t 



it Thr Sor Asn Phe 
i 3 



: Ti q ■■ ' 'i a a .3 



1 1 : 



aat gga 



:a:i-i q-:r. 



:tt aca :aq • 



1 3 



cqa caa 



a 1 a ■ 



1 1 g g t a aac aat q a a tag g a t 

T ^ n \ r ^ 1 A c? t--, W >~ A 1 -j C >- Ac;r- 



a c t a g t 1 g q at t a a q 1 1 t: c g 1 1 1 g c a g g a a g t t a a t a a t a c: g a c 
o e r G 1 ;/ L e a A s p Ser Va 1 P r o Phe A la G 1 y A, r g S e r Tyr T y r As p 
5 3 6 C 6 5 



3 01 



atg at, 
Met Le" 



c± O 

Thr 



gaa qat 
Ala Ala 



at t 
He 



ttq ggt gtg ctg ccg qag cgt ttt 
Lea Gly Val Lea Pre Gla Arq Phe 



8 0 



gac at:: 
A s o 1 1 * = - 



gat 

A..!, a 



cat 
His 
9 0 



qaa 

iC i ^ i 



aac 
A s n 



gat ggt etc oca ctg tag art gac 
Asp Gly L e u Pro Lea T r p lie As p 
9 5 10 0 



cgc 
Arc 



4 03 



t a c ttt g g c g c t g c: t c g e ggt act gag a c c: c t g c c t g c a c a g gca a t. g 
Tyr Phe Gly Ala Ala Arg Gly Thr (31a Thr Leu Pro Ala Gin Ala Met 
10 5 ~ 110 115 



4 51 



acc aaa 
Thr Lvc 



tgg 
Trp 
12 0 



ttt 

Phe 



gat 
Asn 



Thr 



a a c 
Asn 



t a c c a c t a c: etc gtg c c g gag ttq 
Tyr His Tyr Lea Val Pro 05 1 a Lea 
12 5 130 



4 99 



qeg qat 
Ala Asn 



aqt 
Arq 



t t q 
Pea 
1 4 0 



gat gag tec gag at 



\la Ser A i , 



1 4 [ 



a " a 
u l a 



gat 
Asp 
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eqt tgc cag caq gtt cqt ggc qtt aat gcc cgc cct q' ' ctq gtt qgt 595 
Arg Cys Gin Gin Vai Arg Gly Vai Asn Ala Arg Pro Va 1 Leu Va I Gly 

150 15 5 16 3 165 



3 c 5 q a c t tt c c 1 1 t c c ctt; : * c g c acc a c V gat g g t t c e a a t- c c t 6 4 : 



Prt Lea Thr 



_70 



u / \ ... a 



17' 



. 8 0 



:tg cct gca ctg t:t gag gtc 



gag 



a a a b 9 i 



Lei Asp His Leu Pro Ala Leu Phe Glu Va.l Tyr Glu Arg Leu Lie Lye 



qat act: gag tag gtt: cag 



. re 7 a 



j a t ,t a ■: i 



gcg ttg qtc ac, 
Ala Leu Vai The 



gtt qc* cel. gag gtt 
Va 1 A 1 a Pro Gl u Va 1 



u Glu Gin Vai Arq Ala G:y Tyr Thr 



q act acq cqc 



Gly Va: 



Asri T:a 



0 4 ( 



qq. 



gcq :v .] 



Gin 



Asn Thr Leu Ala G:y Tie G 



3 u u i y A 1. a 



gc 

v 



t t: g 



qqc Qt 



V.V act. acc taa 



aag qat 
Lys V; : y 



5 3 : 



gag 
Glu 



G 1 u Le u L e u V a 1 A 1 a G I y 



r al Asp Gly 



cgt 
A r q 



Y_-m lie 



tgg cgc 
Tro Arq 



ga c 
Asp 



ct. g cgt get get ctt. get tee ctg aaa cgc eta gca act cqc: 1027 

3 0 



e a evs si a a - a 



3 0 0 



ggc 
G 1 \ 
Oil 



coa ate gca gtg tct acc: tc r t qt tea ctq ctg cae gtt act tac: 
Pro lie Aila Vai Ser Thr Ser Oys Ser Leu Leu His Vai Pro Tyr 



315 



3 2 0 



Thr 



c t c 
Leu 



g a g get g a g a a. c a 1 1 g a eg c ■ c: t q a g q t: c c: g c 



Aila Glu Asn 
0 5 0 



lie Glu Pro 



g a c 
Asp 



tgg 
T ro 



ctt gcc 
O.eu Ala 
34 0 



1123 



ggc 
Gl y 



teg gag aag ate acc g a c 



aag 



Ser Glu Lys lie Thr Glu Ya i Lys Leu 



ctt 
Leu 



54 5 



■50 



a c c 
Ala 



s,sp 



gcc eta 
Ala Leu 



117! 



g c c ggc a a c a t c g a c g c g g c t. g c g t t c gat q c q g c g t c c q c a g c a a 1. 1 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
3 6 0 3 6 3 3 7 0 



1219 



get 
Ala 



375 



cqa car; acc tec 
Arq Are Thr 3e: 



c c a c g e acc gca ^ c a a t e acq c a q q a a 
Pro Arq Thr A^a Pro lie Thr Gin Glu 

3 8 0 3 0 5 
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cat ggc 
P r d 31'/ 
3 A3 



c g t age c g t g eg a tec 1 1 c ga: act cgt -g 1 1 a c g ct g c a g g a g 131 r > 
Arg 3er Arg Gly Ser Phe Asp Thr Arg Val Thr Leu 31n Glu 



39: 



4 3 D 



4 35 



Eiag tEYi 

Lys 3er 



atg gag att aca g::a ct g 
Pea 3Lu L-E'U ?. 



:ca acc a a z :a: 
Ala Leu ?.d Thr Thr Tir lie 
4 13 



att gga tct 



Per ?:ae 
4 2 3 



13. 



: z a :a:f 



a - - ; i 



4 2 



at:, agt t :t 



;gc gat agt ctg a : 



Are .A. a- Tie Arg 3er Ala Arg Ala Arg lea Arg 



3 4 



a a ; g a a 

3V.3 3 1.U 



14 



= *" • a at ttg ? = a rag 
: Lc T:i: 1-2 2 -3] a Gin 
4 4 0 



3 i a i •.; : g a , t a'g c gc gaa g;-a at:: g at 



■3 3 a 31.1 
4 3 5 



Mat Arg 31, 
45 : 



A,;p 



4 .3 



2Zi 



g 2 2 a a g ; ; j t - ; j i a 



I 1 a A : 



:; .;,3 



ggt 



gat gt 



4" 



d !. a lea jl y La a Asp Va3 Lau '/a 



13. 



ggt fa: 
331 7 ;l. 
4 7 3 



: a pq • 
:: 2 • a .Ar 



aa: ga : i ' g 
Asa ,7. a ■ ;4- a: 

4 Iz 



a.:. T' 



Aae 3a r 3 La Pe i P--U 



4 J ) 



ga:: pg": 
Asa ;L' 



ac :: g : ; i . a 3 g : rq ; qr a a a a : 



43 



Thr .A. : Aa;i AL a 7rp V t_ 3Ln Per Tye '31 

193 :)0 



16 



eg:: - r 
Arg - ya: 



g •. * :: : : 

V a L Ar : 



:a: [ 



Prat Pr 



ig:; a i : : p:t 



;;na Air 



g ::g 13. > ] 



a 2 :j ' 



Lra Me- Tar 



agg *: 
Fro P 



g • a :: pa a 
a 5/r Ali 



*g age 
.a i Per 



Taa Ala 



g 13 ) 9 



aag g g = a a ::t: a : .: 
Pa.-; Ala M-e ' Pea Tar 



I *>'>■ - = - Jt :: a : : arc a. : g a, 

.Ay 3 re 7a i. 17a. r [ Le leu Ala 

5 4 5 



. la ) .;;>•/ T 



tea as 
Pna 3 r al 

5 5 3 



age g aa g a - ::a g 
Are .A 



A.aa 31 n a', 

5 5 5 



a- g gc-: ae 



Ala Thr la.r ,3 1 a 
5aP 



gt:. ; -a l"' -A 
Va A I a 



Lea Al ~ 



' : '3 : '-- A^ 
eu Arg As i" 
5 7 



gaa att a^: ju* 



a. u 



.Asa: .asp 



ate pag get ggc gcg aag 1 - 4 5 
I.:.e 3AAa Ala '3 1 "a Ala Ays 



ate at 
He II- 



ag g\ a gat gag 



qeg att eat g,-ia atg 



ill n 37a. L Asp Glu ?]' j A.I a ALe Ar< 
a A3 3 9-: 



elu ..aa : a:- a. 



Lea Arg 



1 A 1 



gae -p.: g ( ::.t. aag act" gc: La a atg cag tag- 
Asp 33a:. Asp Ays Pre- Ala Ayr A<-a Air. Trp 



gag gac 
53 a. 1. Asr 



e.r Phc Arg 



1 A 



cag gcg act gee gge gca cc- gac gac gtc eaa 
Leu Ala Thr Ala Gly Ala 3'r- > Asp Asp Val Gin 
r 1 5 6 P ■ i 



eac a co cae ,itg LA- 
His Thr Hi:-. Met 



: g c t a e tec gag ttc a a c gaa g t g ate tec t c eg gtc ate gcg 1 1 g gat 2 C 3 5 
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Cys Tyr Ser GIu Phe Asn Glu Val lie Ser Ser Va 1 lie Ala Leu Asp 
6 3 0 615 6 4 0 6 4 5 



gee a r qtc acc ac: ate gaa q:a go a eg: tec gae atq cag gtc c:c 
A 1 a A s p V a 1 Thr Thr I I e G L u A 1 a A la A r g S e r As p M e t G In V a 1 L e u 

650 655 660 



i 08 3 



get get ctg aaa tet tec ggc tte gag etc gge gtc gga cct ggt gtg 2131. 

AO; .Ala Leu Oys Ser Ser Gly Pee Glu Lea Gly Val GLy : eo Gly 50a 1 

b 6 5 6 7 0 o 1 5 

ege gat cite eae tee c: g cgc get cct tee gc g eag aaa gtg aac get 2 17 9 

Tree Asp lie His Ser Pro Arg Ota 1 Pro Ser A La G 1 n Lys Val Asp GLy 

6 8 0 6 0 5 6 ? 0 

etc etc gag get gca ctg cag tee gtg gat cct cgc cag ctg tgg gtc 2227 

tea 7Q0 70 5 

ceac cca eae 'at ggt e*. j aa i a e e ogt gga t eg ee_; gaa gtg :aa g:t ,.2A5 

Asa Pee Asp Cys Gly Leu le/s Thr- Arg Gly Trp Pro G...u Val Glu A 1 a 



c *. < i a a g g 1 1 e t c g t t . g a a t 



get aag cag get cqt gag aaa at 



gga oca act r.: raac 
3 1 v AG. a Th r lie 



C211> 74! 



Met. Thr Ser Asn Phe Ser Ser Thr Val A I n Gly Leu Fro Arg lie Gly 
1 5 15 1 5 

/Ala Lys Arg Glu Leu Lys Phe Ala Leu GLa GLy Tyr Trp Asn Gly Ser 

2 0 2 5 3 0 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 

3 5 4 0 4 5 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser' Val Pro Phe Ala Gly Arc 

5 0 5 5 6 0 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val. Leu 
6 5 7 0 7 5 8C 



Pre Gl 



•g Phe Asp Asp he Ala Asp Hie Glu Asn Asp Gly Leu Pro 

8 5 9 0 9 5 



:p I Le Asp Arg Tyr tche Gly Ala Ala Arg Gly Thr 5 1 u 
10 0 1 0 5 1 1. 0 



Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr Lis Tyr Leu 
115 12 0 12 5 
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Val Pro Glu Leu Ser Ala Asp ihr Arq Fhe Val Leu Asp Ala Ser Ala 

13 0 13 5 14 0 

Leu lie G 1 u A s p Leu A r q Cys Gin Gin Val A r q G 1 y Va I. As n A la A r q 

1 4 a 15 0 ..^5 5 1 0 0 



Pro Va 1 Leu Val Gl y 
1 6 5 



>u in: I 



he Leu Ser Leu Ala Ar a Thr Th r 
17 0 1 7 5 



Asp G 



Lou Asd His Leu 



Pro CLlu 
190 



G 1 u Arg Leu lie L y s Ser r h e As p Tnr G 1 u 

191 0 0 0 



Gl u 



Pro Ala Leu Val Thr Asp Val Ala Pro Giu Val. Leu IV u G . r: Val Arq 

010 2 15 00 0 



/r t-Tio >.uy bor 



Lou Glv Ala Tie Glv Val Asd Lou Val Thr Lis G 1. v '/a 1 Tar- Glu 



G 1 u Leu 

0 0 0 



0 9 0 0 9 5 0 0 0 

Arq Leu Ala Ala Arq G i y Pro lie Ala Val Ser Tnr 5 e r C y s 0 e r L e u 

Leu His Val Pro Tyr Thr Leu Glu Ala Glu Asn lie Glu Pro Giu Val 

325 330 335 

Arq Asp Trp Leu Ala Phe Gly Ser Giu Lys lie Thr Glu Val Lys Leu 

3 4 0 3 4 5 3 5 0 

Leu Ala Asp Ala Leu Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala 

355 360 365 

Ala Ser Ala Ala lie /Ala Ser Arq Arg Thr Ser' Pro A r g Thr A 1 a P r o 

5 7 0 3 7 5 3 8 0 

Tie Thr Gin Giu Leu Pro Gly Arq Ser Arg Gly Ser Phe Asp Thr Arq 

385 590 395 400 



Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr 



4 05 



4 10 



4 1 ^ 



Thr xle Giy Ser rhe Pro GLn Thr Pro Ser lie Arq Ser Ala Arg Ala 
4 2 0 4 2 5 4 3 0 



Arq Leu Arg Lys Glu Ser lie Thr Leu Glu Gin Ty r " Glu Giu Ala Met 
4 3 3 4 4 0 4 4 5 
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Arg Glu Glu He Asp Leu Va 1 lie Aid Lys Gin Glu Glu Leu Gly Leu 
4 5 0 4 5 7 4 6 0 
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/ \ S p V Ex . 

4 6 5 



Val His Gly Glu Pro Glu A r g Asn 



4 70 



4 7 0 



Met Val Gin Tyr 
480 



Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Tip Val 
40 3 17Q .:9 5 



Ay Asn 



5 D 0 5 0 0 01 0 

Val Ser Arg Pro Ala Pro Met. Thr Val Lys Trp Phe Gin Tyr Ala Gin 



n/s His 



0 0 0 



) 4 0 



Ala Tro Ser Pin 



Ara Asn Asd Gin Pro Leu Ala Thr Thr 



0 ■ ' 0 



. u Ala Gly Ala Lys lie 1 i e G 1 n P7.i : Asp Csj Pro 



a r q G i. u 



Val Asp Ser Phe Arg Leu A la Tnr 



b 0 5 

y Ala Pro Asp A s p Val 



6 0 5 



net ^ys 
630 



6 3 0 



64 ; 



Va 1 lie Ala L e u /Asp A 1 a A s p V a 1 7 h r Thr lie; Glu Ala Ala Arg S e r 

64 5 oOO 65a 



Asc Met Gin Val Leu AL: 
6 6 0 



, e a Lys Ser Ser Gly P h e 
6 65 



^ej. ^en e_y 



Va 1 Gly Pro 0^ y V a. 1 Trp As p 1. 1 e H is Ser ? r o A r g Va 1 Pro S e r Ala 



Lys val Aso a- y rev 
690 



_i ■ j U 



6 9: 



A] a Leu Gin 

7 0 (3 



A r g Gin Leu T r p Val Asn Pro A s p G y s Gly L e u Lys Thr Arg G 1 y Trp 



710 



71 [ 



7 2 0 



Pro G In Val G ... u Ala Ser 
71 j 



Lys Val Leu Val Glu Ser Ala Lys Gin 

7 10 7 3 5 



A. 1 a A r g Glu Lys lie Gly A 1 a T hi r 1 

7 4 0 7' ■ 



< 1. 1 0 > 1 0 5 

<2i i > 1^;: 3 

--.2 1P..> LNA 
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;22 0 
:22 1 
:222 
: ? ? "a 



CDS 

{ 101 ) . . ( 1900} 
r RXA0208 5 



.: 4 0 0 : 1 0 5 
:a socggtga 

late cccaca 



. t. * c g e g a a c c 1 1 g a a a c a t 
: t g g c * c a a g c a g a a a g t c 



1. 1 accqt. ac q 



ttg a: 



■gg 60 
11: 



:ct t.cc act qt c get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
'er Ser Thr Va 1. Ala G 1 y Leu Pro Arq I Jo Gly Ala Lys Arc} Glu Lena 
1 0 1 0 2 0 



g-.ja ggo ' : 
■ ■ . u 2 L y Ty : 



0 -1 
ro 



21 1 



gcg cag 
4 0 



age caa 
A r a G 1 n 



gga ttg gut 

o 1 w t i /\ v , 



gtt ccg ttt q, 
Va 1 Pro Phe A! 
60 



qqa cgt. * cs tac t 



que q ; 



30" 



ga g 



ga . 



ga t 



g a a a a c gat g q : 

CO n a q a c; ri c i r 



90 



1 0 0 



tac ttt;. 
Tyr Phe 



gg 

Gly 



t get 



t\ _ a 

10 2 



get cgc ggt act gag acc ctg cct. gca cag gca atq 
Ala Arg Gly Thr Glu Thr Tea Pro Ala Gin Ala Met 



4 5 1 



Thr L\o 



egg 
120 



gat acc a a c t a c 
As o Thr Asn T'c 



a c etc g t g 



ccg gag ttg 
Pro Glu 2ou 



4 9 9 



gcg gat 
AT a Asp 

1 3 5 



aca 
Thr 



cgt 
Arg 



ttc gtt ttg g a t gcg t.cc gcg c t 



g a q g a t c Lc 5 4/ 



Phe Val Leu Asp Ala Ser Ala Leu lie Glu Asp Leu 



14 0 



14! 



cgt tgc cag cag gtt cgt ggc gtt aat gee cgc cct gtt ctg gtt ggt 
Arg Cys Gin Gin Va 1 Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
15 0 155 160 16 5 



5 9: 



c • ; c t g 



ctt tec ctt get cgc acc act gat ggt 
Leu Ser Leu Ala Arg Thr Thr Asp G T y 
17 0 1 7 5 



1 8 0 



64 ; 



ttg gat 
Leu Asp 



o a c 
His 



c t g 

Lou 
1 8 5 



(.: c t gca ctg 1 1 1 g a q q t c tac gag cgc c t c a t: <: : a a g 
Pro Ala Leu Phe Glu Val Tyr Glu Arg Lou Lie Lys 



1 9 0 



1 9 5 



6 91 





Docket No.:BGM21CP2 



t.cr. t t c qat act. gaq tqg qf. r. cag ate gat qag i.a m , q^q 1 1 q qtc acc 
Ser E-'he Asp Thr Glu Trp Val Gin lie Asp GIu Pro Ala Leu Val Thr 



20 5 



: 0 



gat qtt get 
Asp v a 1 A] a 

si 5 



qag qtt t tg gag cag 
G 1 a Val V e u GIu G 1 n 

220 



qtc cue got cat. tac ace act 7 8 7 



- ci ± Mr-; 



Thr 



aag cqc gat qqc gtg t 1. 1 



t ao v t.c ggc 



gg. 



Leu Ala Lys Arq Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 



qat caq gcg ctg aac act 
250 



gcg gg> 



e o _ v 



1. 1 
a"? u 



gcg 



ggc 



g 1 1 get c r t ] : ' • a ; 
Va l /lsd Leu Va 1 Ti 



at ggc gta 
is (VI v V d i 



Glu Lei; Ala Ala Trp Lvs GIv 



rag a a g 



t:cg age 



ga^ cqc 



AG : 'VL 



1' h r As o r , ♦ c.i C v s A 1 a A L a Le u A 1 ci S e r 



,ys Ar'g Leu Ala A... a Arq 



aca ate 



t c t 



tea eta et 



Thr Leu Glu Ala 



qag 
Glu 



ci c-i ^, a . 



Asn lie Glu Pro Glu Val Arq Asp Trp Lou Ala 

33 5 v:0 



gag 
34 5 



aag 



ate: acc gag ate aag ctg ctt 
He Thr Glu Val Lvs Leu Lou 



g a c 
A, so 



gec eta 117 1 



gec age aac ate gac gcg get gcg etc gat gcg gcg 
Al=; Gly Asn lie Asp Ala Ala Ala Phe Asp Ala. Ala 
3 6 0 3 6 5 



Ser Ala A 



g T c a a 1 1. 
La lie 



1219 



g c t. t c t c q a e q e a c c: t c c cca c g c a c c g c a c c a a t c a c g 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr 

.37 5 3 8 0 38 5 



:ag 



gaa etc 
Gl.u Leu 



12 67 



Pre 
3 91 



age 
Gly 



gt age 



gga tec etc gac act 



Arg Ser Arg Gly Ser Phe Asp Thr Arg Val. Thr 



Leu 



39: 



4 0 0 



cag gag 
Gin Glu 
4 03 



a a g 
Lys 



t c a c t. g 



g a q 
Glu 



cot t 
Leu 
4 1 0 



c c a g c t c: t. cq cca acc ci c c a c : c: a 1 1 a g t t c : t 1. 1. c 
Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 



13 6 3 



cca Ac att cgt tct get cgc qct cat ctg cgc 
Pro Ser Pie A r g Ser Ala Arg Ala Arg Leu Arg 
425 430 43 3 



T \ • c: 



gaa 



14 11 





152 



tec: a t c a e t 1 1 g g a g c a g t a c q a a g a q g c a a t: (3 c g c qaa a 1 a arc gat 
Ser Lie Thr Leu GIu Gin Tyr Glu Glu Ala Met Arq Glu G 1. u lie Asp 
4 4 0 4 4 5 4 5 0 
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1459 



c:g g t c a t. o g c c a a g c a g g a a g a a ct.t g g t: ctt q a t g t g 1 1 g g t 
Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Va 1 L^u Va 
4 d o 4 60 16 5 



cac 1507 



g g t q a g u • * gag a g c a a a gar at g g t 1 c a g t a c 



4 70 



. u Ar _ g Asa Asp Met: Va. 
475 



g,i a 



. yr me 

4 80 



4 85 



qaa ggt ate etc a:a aaa que aac ggu tgg qtc caa aqc tau ggc *_ cc 

Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

4 90 4 95 5 0 0 

cga tgt: grr cat act cca gtg tug uc qqa aac qzt tec eg- cca gag 

Arg Oys Val Arq Pro Pro Val Lou Phe Gly Asn Val Sor Arc Pro Ala 



: a a t q ao g t o a a g t q q t to <. : a q t a e g c a o a q a go o t g a < 0 : c a q a -.a q 1 b 9 9 



qqa 'La etc acc ggt 



qtc a 00 ate 



goa t ga t. u .. 
A : Pre Go- : 



a u • : : .; z a a . 



;c : ■ \ qo~:. aac 
5 6 0 



u Ala loa Arg Asp u 1 u lie Asn. Asp Leu 1 1. o Glu 



A xd Gly A _l a L y s 
5 8 0 



qoq all cqt qaa otq ttg 



a eg 



_e lie Val Asp Glu Pro A 1. a He Arg Glu Leu Leu Pro Ala Thr 

58 5 5 90 5^5 



uga ego cga taagcctgcc tacctgeagt ggt 
Arg Arg Arq 

6 0 0 



1923 



I U > l a o 

I I > 6C 1 1 1) 
12 > PP r r 

15> Corynobacteriu.Ti qlut anal cum 



■ : 4 0 C > 10 6 

[let Thr Ser Asn Phe Ser Ser Thr Val Ala (Gly Leu Pro Arg lie Gly 

1 5 10 11= 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 



le Glu Gly Arg Glu Leu Ala Gin Thr Ala Arq Gin Leu Val Asn Thr 
8 5 4 0 4 5 



Ala Ser Asp Ser Leu Sor Gly la.au Asp Ser Val Pro Phe Aha Gly Arq 



153 




Docket No.:BGI-121CP2 



5 0 5 5 6 3 

Oe r T yr Tyr As p A 1 a M e t Leu Asp T h r A la Ala lie Leu 3 1 y V a I L e u 

6 5 7 0 7 5 R0 

Oro Glsu Arq Pho Asp Asp lie Ala Asp His Glu Asn Asp ]ly Lou Pro 

8 5 9 0 9 5 

• . T r p lie Asp As q T y r P h e G 1 y A 1 u A I a A rq G 1 y Thr 5 1 T n r L * ) a 

100 Is- 110 



1 5 



Asp . n r ass : y r 

125 



L Pro Glu Leu Ser A La Asp Thr Arq One Va 1 Leu Asp A lei flor A La 
100 135 : 40 



.ei; He Glu A. 



..ys 



Glu Arq Lou lie Lys Lor ?nc: Asp Thr Glu Trp Vd.. 
1 9 0 2 0 0 



Gin L 1 A:y> 



l d v J ^ 



2 4 5) 2 5 0 2 5 5 

Leu GJy Ala lie Gly Va J Asp Leu Va 1 Thr Lis Gly Val Thr Glu Leu 

26 J 26 5 27 0 



Ala Ala Trp Lys Gly Glu Glu Leu Lei 

2 7 5 2 3 0 



Ala Gi v 1 le 0L 



:o 0 



i rp Arq Thr Asp- Leu Gys Ala A La Leu Ala Ser Leu Lys 

29 c 3 0': i 



Arq Leu Ala Ala Arq Gly Pro lie Ala Val Ser Thr Ser Gys Ser Leu 



■05 



3X0 



;15 



32 0 



Leu His Val Pro Tyr Thr Leu Glu A L a Glu Asn lie Glu Pro Glu VaJ 



32 5 



3 3 0 



3 3 5 



■q Asp 



Leu Ala Phe Gly Ser Glu Lys 



lie Thr Glu : Adl Lys 



Le u Ala As p 
355 



Ala Lou Ala Gly Asn 
360 



Asp Ala Ale; Ala Pho Asp A J 
3 65 



Ala S e r Ala Ala 11 o A 1 a S er Arq A r q T h r S o r Pre- Arq T h r A 1 a P r o 

3 7 0 3 7 5 3 8 0 
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lie 

3 3 5 



Gin Glu 



Leu Pro Gly Arg 
3 90 



Arg Gly Ser Phe Asp Thr Arg 
3 a 5 4 0 0 



Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 



Tor He Gly Ser Phe Pro Gin Thr Pr 
4 2 0 4 ; 



He Arq Ser Ala Arq Ala 



Arq Leu Arq Lys Glu Ser lie Thr Lou Glu Gin Tyr Glu Glu Ala Met 
4 3b 4 4 0 4 4 5 



. tq Glu Glu Tie Asp Leu Val 1.1 



e AG. a L y s Gin G 1 a G 1 u L e u Gly L e u 
4 6 0 



Ai B p v'a ^ uou v'a.L lOs o.y 
4 0 5 4 7 0 



i yr 

4 8 0 



OOU SiSp 

4 85 



4 9 0 



0 0 



Ala Asia Gin Val Ala Leu Ala leu Ar:i Asia Glu I. 



Asc Leu He 



Olu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 



eu Leu Pro Ala Thr Arg Arg Arq 

5 9 5 6 0 0 



HIO^ 10 7 

H: 1 1 .* 6 0 3 

ni;:> DNA 

■Hi 3> Corynebact erium gl ut ami cum 

■A 12 0 

a 2 2 1> CDS 

H22- (1 01) . . (580) 

c2 2 3> PAXA02 03 6" 

c 4 0 0 - 1 0 7 

q a o g a z o ago ogee g q a a c o a o z g o t.. a ^ a a ci . : t_. 5 q c a ; 2 g q a a a z q c c ; a q a 2 q a a a a * 



aacq a t c t. c a t c q a g g c t g g o g o g a a q a I. c a t: l: o a g g 2 g g a 2 g age o t . g cga t. 2 c 

Met Ser Lea Arg Phe 



1 1 1 



155 



j t. g a a c t g t t ■ j c e eg eta c g a g a o g t o q at a a g 
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a : r\ ^ ; . 



e a A r g 



1 0 



Asp 
15 



g e o t. a c o t q c a g 
2 0 



163 



T r p 3 e r V a i Asp 5 e r P h e A r g L e u A 1 a 1" h r A 1. a G 1 y A I a P r: o A s p A s p 



:l 1 



g t a c a a a t c e a c a e e c a c a t g t. q 
Va : Gin Tie His Thr His Met 0' 



c gag 



■s iyr rei 



a a c qaa g t g a t 
Asri Gin Va 1 11 



ate geg ttg gat gee gat gto a a.:: aee ate gaa 



60 



g ::a 



o a ; / 



;ae e : cei gto 

eso Mo t Gin Va 1 



Leu Aid A2 a Pea Pys Per Ser Gly [■' r.e Gla 



gga gro gga cct ggr. gt.g tgg gat at. 



eeg ege gtt eet. 40 S 



g t i g a e g g t - 1 



eaa t 



Gin Pen Trp Val Asr: 



■ i V' -.j 6 U .jy 3 



^rg 



gga + qq 
'0 1 V Pre 



q a a q t q qaa q o t 
Gla Val Gla Ala 



aag 
i.ys 



got qag 



a a q eaa 



150 



e : * gag a a a ate q g a 
; leys He Gly 
155 



~3 



tttgggt t a eoge t a gg 60 0 



16 0 



c 2 1 0 e 1 0 0 

oplle 160 

t2 12e ?RT 

<G:13e Cor ynebaeo er i urn glut ami ceo 



c4 00> 108 

Mot Ser leu Arg Pine 
1 



:ys Cys Pro 
10 



;iu Arg Asp Va_ Asp Ly; 

1 5 



Pro Aia i yr .eu Gin i rp Ser 

20 



Asp Ger Phe Arg Peu Ala Thr Ala 

2 5 3 0 



Asp Val G 



4 0 



s Me. Cys Ty: 
4 5 



Ser S e 



6 (J 



Thr II o 

6 5 
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Ala Ala Arg 



Asp Met Gin Va 1 Lea A 1 a Ala Leu Lys 

7 5 8 0 



Ser Set- Gly Phe Gi.u Leu Gly Va 1 Gly Pro Gly Val Trp Asp lie His 

8 5 9 0 9 5 



100 



Pro Ser Ala Gin Lys Val Asp 

1 0 5 



Va 1 Asp Pro Arg G 

120 



r a i r o v a - as: 



Gly Leu Lys Thr Arg Gly Trp Pro G ] u Va 1 Glu Ala Ser Leu Lys Val 



1 5 0 



.4 0 



145 



1 5 0 



15 r 



i 60 



] 2> DM/ 



:eca ate r l u:r a . 



0 1'; . . f 1 5 0 j ^ 



atqaatciddd ttcegggtgc aqtqaccgta qqtqaqqtaa acqcqq ! 5..ag aqtcgaatga 



5 



at:: ag q 
lit: Ar a 



ggt 



1 6 3 



gat goa 
Aso A 1 a 



ate aag cat 
lie Lys Arg 



a a c g g 1 g a q a 1 1 g q q gag gag g a a ttc 211 
Asn Gly Glu lie Gly Glu Glu Glu Phe 

7 5' 5 S 



:c sag att ctg oaq act tct gt ?± gat gac gtg ate aag cgc sag gtt 2 t> 9 



5 In 



a". Ser Ser Val As to 



ays Arg 

.5 0 



;in Val 



(j a c c t g ggt ate g a c a t c c 1 1 a a c g a g g g c g a a t a c g g e c a c g tc a c c 
Asp Leu Gly lie Asp> lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 



5 5 



6 0 



3 07 



tec: g g t. g c a gtt g a c 1 1 o qgt g c a t g g a g g a a c t a c t c c ttc a c c c g c 
Ser Gly Ala Va L Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 



7 5 



80 



85 



ctg gqc gga ctg acc atg ace gat aeo gac cgc tag qca age caq gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp A rag Trp Aha Ser Gin G 1. u 



0 0 



1 0 0 



! 0 i 



gca g: 



gc aac arc gag -.nag acc a>. 



4 5 : 




157 



Docket No.:BGI-l2ICP2 



Ala Val Arq Ser Thr Pro Gly Asn lie 51u Leu Thr 3er Phe Ser Asp 



1 0 5 



110 



1 1 



eg: cgc gac 
Arg Arg Asp 



jc gca ttg t:c 
:g Ala Lea Pho 



a q c g a a 3 c a t a c g a g gat e c: a q r a t c t 4 9 9 
Ser Glu Ala Tyr Glu Asp Pro Val Ser 



qg, 



ate etc aee ggt cge get tot gtq gg 
lie Phe Thr Gly Arg A L a Ser Va 



13: 



1 4 0 



ae eea gag t. c .c aee gga 
1 y Asn Pre Glu Phe r I 1 h r Gl y 
1 4 5 



3 4 7 



'P yr li* 



: a a d 



i h r G i r. 
1 GO 



aeg ga: 
T ri r A s t 



c t q a a g a a q q q e a t. g a a e c j e a g e q gga get a e e gac g g c 1 1 1 1 g tt gca 6 4 
Lou Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Pho Val Ala 



:.i : u ct a 



gat gaa qaa qte gte qoa qoa tgt get. gat. qcg ctt t. ce* eaq gaa 
Aso 3 1 u Gie; Val Val A La A : a Cos Ala Aso Ala Sec Ser Go: Glu 



a :a j : * 



■ - a 
al Gin 



aa Pes e 



ttg gca g, lr 



tgq :iat. 
Pre Aso 



ei a a t 



v ; c a 



gag cea aq- 



a a q 

— y s 



_ a 

Tyr 



ecu Asp Pro lie Sly Th 
2 9 0 



.^e 



Ala Pie Asn 



or Ale 



2 60 



a a g 
Lys 



Ply Lc 



cag 
eys 



; a a 

;Lc 



a g 
Or; 



:ge 
erg 



etg eac 
Lea His 



:i lC 

Pie 



t gc 
eys 



tgg ggc 



tgg :ac gga c:ea eac; ate act gae ate cca ttc 
Trp His Gly Pro His 'Pal Thr Asp lie Pro Phe 



28 0 



28 5 



Ply 

2 90 



gac: ate a 1 1 9/9 
Aso lie lie 



ggt gag ate ctg cgc gca cag gtc 
Gly Glu Pie Leu Arg Ala Glu Val 

2 9c 100 



ggt.. 
Gl v 



jqc 
zi y 



1. 1 c 
Phe 



Ser 
30 5 



Phe 



gaa 
Glu 



ggc 
G - y 



qua 
Al a 



10; 



t c t cct c q t e a e gca c a c: g a q tgg c g t . q t a t q g q a a gaa a a e a a q c: 1 1 
Ser Pro Arg His Ala His Glu Trp Arq Val Trp Glu Glu Asn Lys Leu 
310 315 32 0 32 5 



107[ 



gaa ggc tut gtt ate tac 



o _ y 



_ e Tyr P 



ggt 
Gly 



gtt 

Val 
3 35 



gtg 



Ser 



: r s e e r 



3 4 0 



a a c 
Pes n 



get gtg gag eac ecu cgc ctq gtt get gat eqt ate gtt cag ttc qcc 
Ala Val Glu Lis Pro Arg Lou Val Ala Asp Arq lie Val Gin Phe Ala 



1 1 7 1 




158 




Docket No :BGM21CP2 



3 4 ! 



3 30 



a a g c 1 1 g 1 t g g c cct gag a a v.: g t c a t t g c g t. c c a c t g a c t.. g t g g t c t g 
L y s Leu V a 1 3 1 y ? r o G 1 u Asn V a I I I o A 1 a ^ ] e r T h r A s p C y s G 1 y L e u 

3 60 3 6 3 3 7 0 



12 19 



gga cgc :tq cat: 



can ate goa t gg gca aag c;. g gag tec eta 



gt a gag gg e y: 



V ;d ... 

3 90 



a 1 1 g e a t c a a g g a a e t 

3 9 3 4 C 



a a a e t a g a ; 



3> ?r: 



Asp oso va i 



Lys 

3 0 



Vai Asp Lee Gly I lo Aep I 1 o P^u Asn 

3 3 6 0 



,, J y 



iC 1 v ? U i 



'7a 1 



6^ 
Tyr 



Oh r Ser G L 
70 



I A eo Phe G 1 y A I. a 
73 



A-p rrp 



As n 
3 0 



Ser Phe Ghr 



Arg Leu Gly Gly Leu Thr Mot Thr Asp 

3 3 9 0 



Thr Asp Arg 
9 3 



Trp Ala Ser 



Gin G 1 u Ala V a 1 Arg S o r T h r Pro Gly Asn 11 e 
10 0 10 3 110 



G 1 u Leu 



Thr Ser Phe :3er Asp Arg Arg Asp Arg Ala Leu Phe S e r 

115 12 0 12 3 



biu Ala I y r 



Asp Pro Val Ser Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn 

13 0 135 140 

G 1. u Phe T h r Gly Pro lie Thr T y r 11 e G I y G 1 n G 1 a G 1 u T h r G 1 n 
150 155 160 



\sp Val Asp 



165 



,eu Lys Lys Gly Met Asn Ala Ala 

170 



A 1 a T h r 



Asp Gi. y 



A3 



leu Ser Pro Gly 



e r /-\ 1 a .^-\ a 



1 9 0 



\ s n i_i y s 



Asd Th: 



Val Va. 
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A 1 a Lou Ser G l r. G 1 u Tyr L y s I 1 e I 
2 10 215 



" h r Asp Ala G .1 y L e u Thr V a I 

2 20 



J In Lea Asp Ala Fro Asp Lea Ala 

\2b 2 30 



;Lu Pro Ser Va 1 Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp 
245 2 50 255 



Ala lie A s n G e r Ala V a 1 L y : 
2 60 



] 6 5 



sys GIu Glr: Thr Arg L*- 

2 7 0 



i ' r o 



r :e lie Gly GIu lie Lou Arg Ala Glu Va 1 Gly Giv- 



en., Miy Ala ;--or tan .erg ~: 
3 1 0 



31 



: r a v- a i . r p 

32 0 



Lie Val Gin Lhe Ale Lys Leu Va 1. Gly ere) Glr; A sr. Val 

3 r 3 ^ 6 0 3 6 1 



VI ICo 111 
ehlle 54 8 
elllr DNA 



aha er e r i. urr. glurarracar 



3 5 ( 



Gl 2 Co 

eL2 1^ CDS 



FRXA02 64& 



e 4 0 0 > 111 

gac i . : a ccg gac ttg gca gaa gca egg gat cag ate aae cca gag cca 

Asp Ala Pro Asp Leu Ala GIu Ala Trp Asp Gin lie Asn Pro Gla Pro 

1 5 10 15 



age gteg aag gat tae ttg gae t g g a or gar. aea eq>, 
Ser Val Lys Asp Tyr Leu Asp Trp I I <e 2G. y Thr Ate: 



a - a 



aae agt goa gtg aag gge e f 



aag g a a c a g a e e e g o ■. _ : t g ca; 



1 4 4 
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Asn Ser Ala Vai Lys Gly Leu Pro Lys Glu G 1. n Thr Arq Leu His lie 

tqc tgq ggc tot tqq cac qga cca cac qtc act qac ate oca tte gqt: 192 

;r Trp His Gly Pro His Vai Thr Asp lie Pro The Gly 

55 60 



: ; ' a:: : • • : :* q a g a to. c t g c g c 

Asp lie lie Gly Glu lie He 
6 5 7 0 



.Li gag qtc gar ago r.r.c * oo -\ - 
\ r q Ala G I u Vai Gly Gl y P h e G e r P h e 

7 5 HO 



g a a q q c q c a t a t cct c g t cac g c a c a o q a q ' . q q c q t q t a t q g q a a g a a 2 5 b 

Glu Gly Ala Gar Pro Arq His Ala His Glu Grp Arq Vai Trp Glu Glu 

7 5 9 0 7- 

a ; i : a a q c 1 1 oo t. q a a ggc tct q t t a t. a: t. a c o e t q g t. g 1 1 g r g t :. ; f. c a c 33 b 



1 ? o 



' g a * 

; Asr 



oaq ttc gao a,:g ,VG gt + : ggc cot ga,: ,aac qt.e a - + : qa. 
Giri Pic- Aic Pvs Lea; Va. Glv Pro Gla Asn Va 1 llo Al/ 



I a r Asr: 



: a quo aqa car. c t: a 



a ooia a - a : 



Gla; Gly Ala Arq 
1 6 3 



gat aacgaggqto 



Via 17 5 



: I 3> Cor yneba c t e r i urn q 1 u rami cum 



Asp Ala tro Asp Leu Ala Glu Ala Trp Asp Gin 
13 1 0 



lit! nsi 



r Vai Lys Asp Tyr Leu Asp Trp lie Gly Thr Arq lie Asp Ala lie 

2 0 2 5 3 0 



Asn Ser Ala Vai Lys Gly Leu Pro Lys Glu Gin Thr Arq Leu Has ±lz 



3 5 



4 0 



Z y s T r pa G 1 y S o r Trp H i 5 G 1 y P r o H i s V a 1 T h r Asp 1 1 e P r o P h e G 1 y 
5 0 5 5 60 



Asp lie lie G i y G 1 u lie Leu Arq Ala Glu Vai Gly Gly P h e G o r the 
6 3 7 0 7 5 8 0 



G 1 u Gly Ala Ger Pro Arq His Ala His Glu Trp Arq Vai Trp G i u Giia 
8 5 9 0 7 5 



t 
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Asn I j y s I. e u Pro G 1 a e 1 y S g r Vri [ lie Tyr Fro G 1 y V a 1 V a .1 S e r His 



5er He Asn Ala Val Glu Hi.s Pro Arq Leu Va L Ala Asp Arq He Va 1 
115 120 125 



iln Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Se r Thr Asp 



1 2 ; 



1 3 3 



/s Gly Leu Gly Gly Arq Leu H i s Ser Gin lie Ala Trp Ala Lys L* 



14 5 



1 6 0 



■j.Lu : • • • : 



Val Glu Gly Ala Arq lie Ala Ser Lys GLu 
16 5 17 5 



.. CG- 113 



"Go r y neba c t. e r i urn q 1 utam : earn 



4 ) 



) 2 ■ 1 1 3 
* a a " a a a ■ : 



• • : : :\ a o > x at a a a a a t a a : *_ a : : : * a a a: :i a a t. * : 



q t 1 1 q a t a TV a r t. t. a q a a 1. 1 1: t u q a t t. >. j q a tort; e -a arc;] a q a a a q a a c : q a 



i t: c a g q 
V- o A r a 



act sac qtt ggt t 



1 1 a 



cgt ac 
A r a V r 



q a g eta 



: t 16 



g a a 



As: - ; _ ^ e Lys nrq Ser as 



g q t 

Gl y 
3 0 



gag 
G 2 u 



ggg 

e^ y 



Tag g a a a a a 



1 1: c o a g a 1 1 a t g a a a tat t c r. g t a 
all e G 1 n lie Leu G 1 n S e r S e 2: V a 1 
4 0 4 5 



gat 
A s p 



A s p 



g t g 
Va 1 



d ^ 

He 



a a 3 
Lys 

5 0 



ego 
Arg 



c a. g g r. t 
Gin Val 



2 0 a 



gac atq ggt ate gac ate ctt; aac gag ggc gaa 
Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
5 5 6 0 



Tyr 



gg.: 
GH 



C d 

His 



a - - a - ^ 
Val Thr 



t c c g g t. g c a g 1 1 g a c 1 1 c ggt:. g c a t g g t g q aac 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 



tac 
Tyr 



tec 
Ser 



1 1 c 

Phe 



a c c c g c 
T oar Arg 



etg 
Leu 



g g c g g a c t g a c c a t g a c c: g at. a c c 



(2 1 y 



Met Thr A sr.) 



90 



gac 
Asp 



cgt 
Ar g 



tqq 
T ro 



gca age cag gaa 



4 03 



go a 
Ala 



qtq c.V- too 
Val Arg Ser 
ICS 



i e o c-:^. a g o a a o 
Gar Pro Gly Asn 



a t o qag 



1 1 0 



etg 
Le a 



g a r. 
s o 



. 1 5 



4 : G 
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cat cge gac cgc qca ttq tie age qaa qca ■ ac gag gat cca gta t.ct 499 



A r g A r g Asp A r g A la Le u P h e 

igo 



12; 



Glu Ala Tyr Glu Asp Pro Val Sei 
130 



G 1 y lie Pi it 



ace ggt cgc get ::: qtq gga 
T h r G : y A r g Ala 3er Va 1 G 1. y 
1 4 0 



cca gag 1 1 c d a c g g a 
Pro Glu ? a e T a r G 1 y 



c ct. 
P r o 



a c c t a c ci 1. 1. g q c c a g g a a qaa a c t c a g a eg gat g 1 1 g a t e t g 5 9 5 



T y r 1 1 e G I y G 1 n G 
155 



T. r G 1 n Th r Asp Va ] 

1 GO 



7 dag g:je at a aac gca gca gga g 



ys Lys Gly Met Asa Ala A: 



ly Ala Thr Asp Gly Phe Val Ala 



a;ca et a 



oa gga 



g e a q c t c g a t t q a e e aac a a g 1 1 e t a e q a c G 9 1 



In r /a e G ~ u G 1 u 



Ale A 



a G y s A 1 a Asf .> A 1 ^ G e u 



n G l a 



t a i..: c: a q a t c a t . c a e o g a t g e ci q g t < u_. g a e c g 1 1 sa g 



gac qca 



S 10-: 1 1 4 

G 1 3 > Co r\'neba c t e r i um a ; a t a rri L ci. 



<;00e 114 

Mot Gee Gin Asia Arg 



i r a T h r 



To Arg 



J ro GJ u Leu Leu Ase Ala Asa lit 



i r g c e r si s a 



LLy GJa; Glu Glu Phe Phe Gin Me 
15 40 



Va 1 
4 5 



Asc Aso 



^ys Arg Gin Va l Asp Lea G^y 
5 0 5 5 



a:; 
6 0 



j 1 U G _l V G i U 



T y r GM y His V a 1 Thr 5 e r G 1 y A 1 a V a 1 
6 5 7 0 



Asp Phe Gly Ala Trp Trp Asn 

7 5" 80 



'yr Ser Phie Ghr Arg Leu Gly Gly Leu Thr Meat Thr Asp Thr Asp 
R5 9 0 95 



Arg 



Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn lie Glu 
10 0 10 5 110 



Leu 



Thr Ser Phe Ser Asp Arg Arc] Asp Arg Ala Leu Phe 



Tyr 



Glu Ace Pro Val Ser G I v He Phe 



. y Arg Aid Ser Val Gly A^ 
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3 0 



1 31 



1 4 0 



P r o G 1 u P h e Thr Gly Pro II o T h r 1' y r lie G .1 y G In 3 1. u G I u Tnr G 1 n 

14 5 15 0 155 16 0 

Thr Asp Val Asp Leu Leu Lys Lys Gly Me a Asn Ala AU Gly A 1 a Thr 

165 170 105 



s p G 1 y P h e Veil Ala Ala I, o u 
: 9 0 



)e r Ala Ala Ar :i Lea .hr 

] 9 0 



Asn Lys Phe Tyr Asp Thr Asp Gla Gla Val Val Ala Ala Gys Ala Asp 



:1 0 



2 1 5 



_ a r r-i sj i 



; .1 n L e u A s p A L a 



_. cra'rieod: 



jm q luhini ear 



(10 1) . . (38 5) 



C a dclaS:it d(] dCjC .1 v. 



ntCCat a . .' ; ' 



i' T"- ^ ; 



a a a as s aaa qaq : : • 

Val Thr Asa Val Ser 



aa c a <-i q a a a aaa q a a ace a a q q -a a q a a at : aa t c c q c a a g a q q g a aaa 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 



163 



ace a a : 



eq ate gat gaa 



q oat aaa ate act tc 



Thr Ala Pro Pro lie Asp Glu Lea Lea Asp Lys Val Thr Ser Lys Tyi 



qcc etc qtg ate 
Ala __i e u V a 



4 0 



g c a g c: c a a g • V g e g c g c cag ate: a a c a g a 1 1 e 2 5 9 



le Pise Ala Ala Lys Arg Ala Arg Glri II a; Asn Ser Phe 
4 5 5 0 



t a c (.a a t c a g g c a gat. gag g g a g t a 1 1 c g a g 1 1 c a t c g g a c c a 1 1 g g 1 1 0 0 7 



^ y r His G 1 n A 1 a A s p G 1 a G 1 y 
5 5 6 0 



■j a j_ ran e ^ : u r 



he lie Gly Pro Lea Val 
65 



a c t <a c g e a g c: a: a g g c: gaa a a g c c a e a t t c t a 1 1 get c t g c g t gag at ^ :: 5' 5 a 



Thr Pro Gin ? 

7 0 



Gly Glu 
7 5 



: 1 e A 1 ,: 
8 0 



Arg Glu II, 
8 ; 



a a a g v. : a g g t a: t g 1 1 q g a c c a c g a g gaa g g t t a a a a q a a c I ■ r a ■ .a a e a t c a 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
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4 08 



:1CG- 1K5 
GO- At 
: 12 ■ ?R? 

: L 3 ■ C o r y nebacLeri um glutamic um 
: ■; JO 1 1 6 

7 ; 1. Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
L 5 1 J 15 

! 5 r :> I'ro V a 1 3 1 y lie Thr Ala Pro Pro II a Asp G _ u Leu Leu Asp Lys 

00 25 30 

7 v - 7hr Ser Lvs Tyr Ala Lea Val He Phe Ala Ala Lys Arq Ala Arg 
3 5 4 0 4 5 

7 0:"". '.Ik: Asn 3 •: ! :•: Phe Tyr His Gin Ala As::) Glu GOy Val Phe Glu Phe 

5;: 55 go 

:: . e -ly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
■ ■■■ 7 0 7 5 0 0 

a..- Lea A rg "An lie Asn Ala Gly Leu Le Asp H s Olu Glu Gly 

3 5 9 ) 9 5 



C 1 1 

1 ■ 1 c / 7 

2 ::ka 

j So r yrieo a ot e r ium glut ami cum 
:. .:C 

: tl ■ Otg 

. ; • 10 1).. 1804 ) 

LAG ■ PXG0 012 1 

: 4 U C • 1. 1 7 

esat *: 1 1 c ::g tt: cfgt :ttg sctaaagaac cgc at jgaaa 1 1: at z gt gaa gcaccgat:cc 60 

":gtt fa:.C't;: t;::u:gagaca ::cgtgggaag gggag.:agca gt g a gt a a. a att tag 015 

Veil Ser Lys lie Ser 

1 5 

ucg a a a ctg a " : gec :t: ac: gcg gtg st j tct gt g ate act ccg gt.g 163 

Thr Lys leu Lys A.la Leu Thr Ala Val Leu Ser Val Tnr Thr Leu Val 

1J la 2 0 

get ggg t gt tec a eg ztz ccg sag aac a eg gat cog :aa gtg ctg cgc 211 
Ala Gly Gys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 

2 0 3 0 3 5 

*ca :t: tec ggg tec caa age aca caa gag at a go a ggg ccg acc ccg 259 
Ger Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala G L y Pro Thr Pro 
4 0 4 .5 5 5 

aat caa gat ccg gat ttg ttg ate cgc ggo ttc ttc age gca ggt gcg 307 
Asn Gin Asp Pre Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
5 5 6 0 6 5 
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tat ccg act c:ag cag tat gaa geg gcg aag qc j rat c: g a eg gaa ggg 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 

7.5 8 0 8 b 



q cqc a q ■; 
r A: g See 



cqq aat ocq 



.nr i rp asc 



is* q c g t eg a c t c : * a 1 1 1 1 g gat c g ■ 
o Ala Ala Set" Thr Ar a lie Leu Ase Are 



4 o ; 



•* --i g eta : r teg acq ^at 
La r Leu P r o G 1 v S e r Thr As n 



gsg qaa eqa 
Ala Glu Arq 



g e g ate; egt g g a acq e a g q t c q q a a c g 1 1: ci etc a g c g g t ggc g t g t a t: 4 9 9 



a lie Are Glv Thr Gin Va 1 Glv Thr Leu; Leu 



Gly Gly Va 1 Tyr 
1 8 8 



ga t gqq qa j re. 
Asp Glv G 1 a Trp Arq 
lei) 



egt: ate qut get ttg eeq quu ggg ae 
lie Asp Ala Leu Pre;) Asp Gly lit 
1 5 5 ;b 0 



'.,eu G 1 u 
1 e 5 



: J : a a 



saq e j 

G i r i V a 



e-q 



teg e a g r. e g a t g t e e a e g g t g c t g a t: q g e e 
S e r G ; n S e r Me t. S c r T h r V a 1 L e u Me t A 1 a 



ctg gtt J at qqt 

LeG Val Asr: Gly 



8 9 



a e a e a 



_eu eer 



g c g t eg 1 1. c g t q g g g ttc aat g a t g g g g a c tat c a g etc act g g t. ttg 
Ala Ser Phe Val. Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 

2 80 2 35 24 0 24 5 



835 



gga aat ttq gat gat. gat geg egt teg cq: ttc qee gee cag gee geg 



y Asn 



Asc Ala Arq _eu Arc Phe Ala Al 



250 



: ± n A : a '/a i 

2 6 0 



s 8 3 



tag acq ttg acq cat get q a t q t c q c a ggc c c c t a c act teg g t c get 9 3 ~ 
Trp Thr Leu Ala His Ala Asp Val. Ala Gly Pro Tyr Thr leu Val Ala 



2 65 



211 



gac gqc gi 



ttg ctg teg gaa tec; cca a eg etc acc acc gat ga<. 



Asp Glv Ala Pro Leu Leu Ser Glu Phe Pre Thr Leu Thr Thr Asc Asn 



97 9 



etc: ecu .:aa 



2 9: 



a c 



: a q a q q e t. t a c a c e a a ■. : 



sn er'o 



j | u 
5 0 0 



q qtq tec a,tj ttg 



30 5 
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1 1 1 q c g 1 1 g c a g q a t q q a t c q tty t c q a q q q t c agt t c c q q c a a t q t q 107! 



Phe Ala Leu Gin Aso Gl- 



alO 



31 5 



Arg Va 1 Ser 

32 0 



or G i y A s n V a . 



agt cca eta caq gge at*: tgg aqc qgt qqa gat ate gat. tct gca gag 1" 
Ser Pro Leu Gin Gly lie Trp Ser Gly GLy Asp lie Asp Ser Ala Ala 



3 30 



; 3 3 



3 4 5 



gag gtg 



/ a 1 V;.i i /A - C 

3 50 



a eg gra eg a 
Val Arg 



-ia aa C -J .. 



g a g q c a g t g 



gr.t gge 



atg qaa gge qtq 



e a gat g : \j 
3r Asd Ala 



1 1 g a g g a q t q a a a e ■: 3 rite act e g t 
3. e a A r g S e 



t r. t gaa 



geg teg a g t 12 6"/ 



;iu TPs lie Thr Arg Pre Thr Phe Glu Tyr Ala Ser ar 

i, -a 0 3 q - 



393 



3 93 



, j a a g a 

, - - - 1 , . ^ V 



4 0 0 



aa as; q a g a c a 



agg gar. gtg aeg ggt ceq 

J 2 5 



at. e tct qaa t c 
1 1 e Ser G 1 a Pt e 



:aa etg t 



eg a a, a. 14 11 
Ar g Th r 



gge 

Gl\ 



4 4 0 



4 4 5 



Lys 



4 5 0 



a e g 
T h r 
4 5 5 



4 60 



gci q 



- a a 
Arg 



: : e a t g a a a a a : 



aeg jaj 1537 



gtc; g c c j c c g age t r g g g c : gag g c g q c g c t g t c g ate a a c t g g c g c c c a 
Val Ala Pro Ser Lea Gly Glu Ala Ala Leu Ser lie Asn Trp Arg Pro 
4 7 (1 4 7 3 4 8 0 4 8 5 



15 5. 



g a e ■ 
Asp 



gge 
Gly 



I le 



ttg 
Lea 



Leu 
4 90 



gtg 
v a _ 



gge 
Gly 



a eg 
Thr 



tea art. eea gag aeg eeg etaq 
Ser lie P r o G 1 a T h r Pro L e u 



g 16 0 3 



T re 



4 9 3 



500 



egc 
Arc 



gt 

T -, 1 



gag cag gae gga eeg geg are eeg teg atg eeg age gqq 
■/at Glu Gin Asp Gly Ser Ala lie Ser Ser Met Fro Ser Gly 



aat 1651 



etc age geg ccg gtg gta geg gtg gca agt tec; geg a eg acq gtc tac 
Leu Ser Ala Pro Val Val Ala Val Ala Ser- Ser Ala Thr Thr Val Tyr 

52 0 525 530 



16 99 



gtc a c t gat teg ca t. g co a r. g c 1 1 e a g c t c: c ; c g a c t qco q at aat g a t. 
Val Thr Asp Ser His A I a Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
5 3 5 5 4 0 5 4 5 



17 4 7 



t g g 



q gtg coo ggt ttg etg gge aeg egt g — : geg eeg gtg 
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I lo Trp Arq G I u Vai Pi 

5 5 0 5 '_ 



h r Arq Ala Ala Pro V a .1 

6 0 5 6 5 



gtL qeg tac tqatggaqct: gttct: rciccg cqc 
VaJ Ala Tyr 



182' 



2 1 0 > 118 
■■: 2 1 1 ■ 3 66 

. 2 1 3 > 3 o r v 



ueoa o t e r i a:r. q .u: ar 



... 4 0 0 > L 1 8 
• ? al So- Lvs 



Lys L.ou Lys Ala Leu Thr Aia Val Lou Se: 



rh r Leu Va .1. A i a G^._ v 



3 0 



Ala G I y Pro Thr Pro Asn G_..n Asp Pro Asp Lou Leu lie Arc; G i y Phe 



q 1 I. ( 



Asp Arq I I e Asp Leu Asn Thr" Leu Pro (G I v Ser Th r Asn 
10 0 10 5 11 0 



115 



Ser Gly Gly Gal Tyr Glr: Pro Glu Asn Ala Glu Phe Glu Ala GLu lie 

13 0 155 140 

Thr Met Arq Arq Glu Asp Gly Glu Trp Arq lie Asp Ala Leu Pro Asp 

145 150 155 160 



Gly lie _eu Leu L-iu Arq Asn Asp 



Arq Asn His Tyr Thr Pro His 
17 0 1 125 



Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arq 
180 18 5 190 



Arq Trp Leu Phe Asn Glu Ser Gin 
19 5 2 0 0 



2t Ser Thr Val Leu Met Ala 
2 05 



Leu Leu V a 1 A s n G 1 y Pro S e r P r c Ala lie Ser Pro G 1 y Va 1 V a 1 Asn 
2 10 215 22 0 



Gl.n Leu Ser Thr Asp Aia Ser Phe Val Gly Pre Asn Asp Gly Glu Tyr 
2 25 23 0 235 240 
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Ala Ala Gin Ala Val Trp Thr Lea Ala His Ala Asp Val Ala G I y Pr< 

2 60 2b5 2 7(1 



Tyr 



i- a a s d 



A.I a Pro Lea Lea Ser Gla Pa 

') Q p ? R - 



e u T h r T h r Asp A s p L e a Ala G L a I 1 y r A s n P r o G la Ala T y r 



Asn 



La 0 



2 95 



3 0 0 



30: 



313 



Are; Val 



Ser Ser GLy Asn Val Ser Pro Leu Gin Gly lie Trp Ser Gly G.l y Asp 
32 3 330 333 



Ala Val 
3bL 



3 65 
Arg 



■i a - '.' a . .--.or 

3 ; r) 



7 al Ara 2LG. Ala Ara Ser Ala 



Jin Leu Ser Arg Thr Gly Val Ara Ala Ala Met., lie lie Glu Gly Ly. 

A ~ A A f \ A A C. 



a ^ ^ _ v va; '■■/ a . 



4 6C 



Thr Asn lie Thr Glu Val. Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser 
4 65 4 70 475 4 80 



ae Asn . rp arg Pro Asp G- 
4 85 



4 90 



4 9 o 



Glu Thr Pro Leu Trp Arg Val Glu Gin Asp Gly Ser Ala 12 



500 



> 1 0 



Met Pro Ser Gly Asn Leu Ser Ala Pro Val Val Ala Val Ali 

51 b 520 525 



Ala Thr Thr Val Tyr Val Thr Asp S 



530 



3 31 



His Ala Met Leu Gin Lea P; 
5 4 0 



Thr Ala Asp Asn Asp lie Trp Arg Glu Val Pro G L y Leu Leu Gly Thr 
545 55 0 55 5 560 
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2 1 0 > 119 

2 1 1 > 13 4 4 

212 :> [-:•: a 

213 > C o r y n e bacterium g 1 u Lami c a m 



2 2- (10: 



< 4 0 C 11^ 

■ - a g c :aga a a a c t q a .:: ait-] c a a t :tta g a c a g art g gtc t ■ j tat t: g gtt 1 1 1 1 g t a - 

Va 1.. Ala G 1 a Pro Th : 



gt a egt ttq :.. A; dec agt gaa tct gta <.a 



g.ig ggu 



> } a c : o 
A a : 



■ : ' g * ' 

As p A i. -i 



ana p 



caq teg age gtc ga.j gt.g gad a a t gta at- ac 



gg ( - 



a 0 



I.., ;'i Ct L C.i L 



age aac aag c 

Arg Ari: 



gaa ata gg; 



:jac gga cgc a, 



90 



t g t 
Gys 



;iy 

95 



/ a i a e r va i 



agt 

G L y 



_00 



( i a g a a g tea caq gaa at. c gat g a a g g a g t. g gaa a a ; 



Glu Gin Ser Gin Glu lie Ala Asp Gly Val Asp Asn S< 



gaa g c c 

Asp Glu Ala 



a a ggs gac gt:. gaa gaa gaa gac age gea ggt get ggc gae 



Arg Thr Asa Gly Asp Val Glu Glu Aso Asp Are A. La 



I 2 0 



12 5 



130 



Gly Asp 



: 99 



aag gge ctg atg tta ggc tac gee ace aac gaa aac gaa gag t. ac atg t4" 
Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu Thr Glu Glu Tyr Met 



14 0 



1 4 : 



:ct c.tz act ate gcg ttg geg cae cga ctg tea egt 



1 50 
gt! 



Leu 
1 3 5 



aer Arg ^rg 
1 6 0 



s g t ctg ace caq 
a Thr G 1 n 



1 6 5 

gt a -u a gag gge ate gtt cet cae erg cqt aca g^e : : . uaa aac 
Val Arg Lys Glu Gly Tie Val Pro His Leu Arg Pro Asp Gly Lys Thr 

1 7 0 1 7 5 1 8 0 



;95 



f 
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c;ag gtc 



t ac 



' 3 cad gac .:gc 



g g, 



Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg Fro Ser His Leu Asp 



691 



gtt gt a 
Val Val 



lcc acc caq cac gac oca qaa qtt gas cgt qca tqg 



739 



ttg gaa 



'G- 



ia c,;o e 



tgg 



Leu Glu Thr G i. n Leu Arg Glu His Val. lie Asp Trp Va 1 lie Lys Asp 



q c a q q c 



a q gat. c t g g c a a c a g q t. q a q a t. c a c c c j t. q 1 1 q a t c a a ■: 
135 14 0 ,GL r 



83: 



: r Phe lie Leu 31. v Glv Pro Me: Glv Aso Ala 



■ * . g 

Le u 



acc aac c-r. : auc ait 



ate qtq gat. acc t 



qc a t. q qc *. ■ ; q>. 



Vho Per Gl< 



v, ; 1 



qca tau gee arc; cgt tgq : t • gca aag aac at.c qtq qc 



g 'ji a 
(3 1 u 



. n Val A ]. a i yr Alt 



^crg 



aag 



gtc eg a c:rt tac gtt: gaa 



i jVS Pre: v a . 



al Gl 



r.tc g a c a c c 
Phe Asp Tor 

3 33 



aac aag gaa ggc 



1 1 2 3 



:tg age : s : cag cag at 



g t. g t_. t. g g a g g t c Pit gac c t. g 



Aso Glu Gin lie Gin Ala Ala Val Leu Glu Val. tune Aso Leu 



> 4 3 



3 5 0 



cgt ccc 
Arg Pre 



gca gca att 
A I a 



: g t gag c 1. 1 gat c t g ctt cgt c c g acc tac 

o T 1 e I 1 v r 



Ala lie lie Arg Glu Leu Asp Leu Leu /erg 
365 370 



1 2 1 ( 



gac 



get gec 



Ala Asp Thr Ala Ala Tyr 
37 5 



ggc 
G i y 
3 8 0 



cac etc got cgc act gat. ttg gac ctt 
His Phe Gly Arg Thr Asp Leu Asp Leu 
38 5 



1. 2 6 7 



c c t tqg g a g get ate g a c c g c: gtt gat gaa ctt cgc 



: t c a a g 



P r o T r p G 1 u A 1 * lie A s p A r g V a 1 Asp Glu P e u A r g A 1 a A ] a P e u Lys 



3 9 0 



3 9 5 



4 00 



t . t g g c c t ci a a a a t: c t g dtgtag t ate: t t. 
Leu Ala 
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: 2 i u > i a (...; 
:211> 4 07 
:2 12> PRT 

: 2 1 3 > Co r~ y n e b a c 1 o r i uni giuta m i c um 

; 4 0 0 > L 2 0 

15 1 0 .1 5 

; P1. u 1 1. y His Pre Asp Lys lie Cys Asp Ala lie Ser Asp Thr Tie Lei 



li; Lys Asp Pro 



or Arq Val Ala Val Glu Thr 
4 5 



a . , a i 



10: r 



a 1 I t y v ., i u va. 

60 



Lvs Leu 11- 



90 

r: fllu 



^-a asp u 



IIP : 1: ) 12h 

(Ply Ala CPy Asp G I r. 01 y Pea Met Phe G 1. y Tyr Ala Thr Asr: Ci 



A r g IV r g L c u T h r G In Va 1 Arq L y ■; G I a 



Li ^ y 
IPO 



lie Vai 



His 



160 
L e u A r q 



Asp Gly Lys 



Per nis 
195 



130 

Leu Asp Thr Val 



Phe Ala i yr Asp 
185 

Lie Ser Thr Glia 



201 



190 
A s p 



Pro ijiu 



Asp Arq Ala Trp Lei: GLu Thr Gin 
2 10 215 



Leu A r q 



Glu 

2 2 0 



Hi = 



:ie Aso 



Trp Val Lie Lys Asp Ala Gly lie Glu 

225 230 



\SD Leu AI 



a iHr bly 



^ u ire 
24 0 



235 

Thr Val Lou lie Asr. Pro Ser Gly Ser Phe Lie Leu Gly Gly Pro Met 



Gly 



Isp Ala 



A>0 



To: G l y Ara Lys 

2 65 



L le 



Vai Asp 



10a r 

2 7 0 



■ yr 



Gly 



Met Ala Arq His Gly Giy GLy Ala 

27 5 LP 



Phe Ser CP v 



Lys 

2 8 5 



A s p P r o S e r 
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Lys Asr; 



: . e f al Ala Ala Gly Leu Ala Asp Arq Ala Glu Val Gin Val. Ala Tyr 
30 5 310 313 32 0 



Al a lie Gly Arg Ala Lys Pro Val Gly 

32 5 



l.taa i 



> r r Val Glu Thr teoe Asd 



3 4 0 



7/1 t 



3t0 



OA. a Val Phe Asp Leu Arg Fro Ala Ala lie lie Arg Glu Leu Asp Leu 

3 5 5 3 6 0 3 6a 



Leu Arg Pro lie Tyr 



ah .yr Giy tus 



3 00 



3 5 5 



Arg Ala A ; a Leu Lys Leu Ala 



.:ggetutcs gcgctacactt aga 



c : l u : i 2 z 

c ; LI:- 2 3 

c.; L2: DNA 

el L3: Artificial Sea;. 



■ s c ription o r Ar t i f i c i a 1 S e q uence: primer 



clOO: 122 

3GAAAC0GGG GCATGGAAAC 



2 3 



1 2 3 

13 

DNA 

Artificial Sequence 



2 0 



Description of Artificial. Seauer.ce: primer 



g g a a a o a g t a tgac c a t g 



18 



2 1 0 a 1 2 4 

O 1 1 '7 

212:- DNA 

2 13> Arr.i 
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■-223 ; : : e s e r L p tion of Artificial 
a 4 0 0 > ] 2 4 

qtaaaacqac ggccaga 



1 8 



1 0 > 1 2 2 
1 1 a 4 3 3 4 
12 - DNA 



;aqet. ■ 
(/a eaap: 
-a: aac t. ■ 



j a a a • a a a a : 



x g a a a a • : :* • a a • • • a: gtd p i q p a : 

q.:aa* agaag at caaaaqqg j g t, : + ■ : 

< i > ; t cc J Laag :gcacaaqq a a t ■ p ; a . - t 

ta aqaqaagc :ttgccccg..: aqaaaar 

x ;i :P . a. a a a c accctaaata ■; Tap ■ ? .- 

a a a a g a c t c a a a a t c a c a q a * . pa a a .- 

aaaaactgta agcttacata aaaagtaaaa 

aaacgtcatg atcgaggccg a g attaaatt 



a *.. a g g c a g a a a a a g g a a ; 
r :j a r c ttcaa age c a c a q c 



aa:it tc 



g a a : • : a : : ■ ■. a 



g ..aa a a a g a a a a a a a ^ a ^ a a a ;. 
a a: aaggggtgt ratgagecat 
:aacatgga a g c a g a 1 1 fa 



a a a a g a a c a a 
a 1. 1 caaeggg 

a a t. g eg c } t. a t a a a tgggctcg cgataatgt c g g g c a a a a a g gtgcgacaat c t a t c g a 1 1 g 

tatgggaagc ccgatgcgcc agagttgttt ct q a a a c a t q gcaaaggtag cgttgccaat 

gatgttacaq atgagatggf cagacaaaac t q q c t q a c: g g aatttatgee tcttccgacc 

a a c a a g a a a a ttataegtae a a c t g a t g a a g c a a g g a a a a t.caccactgc g a a c c c c g g g 



a a a a c a a a t 



ttatcegtae 
a c caggtatt 



agaagaatat cc t gat. raaag gagaaaatat tgatgatgcg 



caggcagaga a a : 
gaaagcg^ a a a a 



cgcag gttgcaaacg at 



iattgtcc 



ag a a a a g g eg a a a a -aaga-i* pi aaaaeggt' 



gga a ga: gag 



aq t. :p t. a a q a + . aa ..agci g cq taatggctgg a: a*t q a tag a j v : aagaetapgaa agaaatgoat 
aagaftafge .ait; tcta.:acc ggaatcagtc gtaa^taa* g gtgaattctc acatgaaaaa 



6 0 



gtgcacaa 4 
papaara: 4 

a a a a -a a a a a a c 



/20 
780 
840 
900 
9 6 0 
102 0 
108 0 
1140 
1 2 0 0 
1 2 0 0 
I 52 0 
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cttatttttg 
gaccgatac: 
a a ^aaacgg: 
^a: ttgatg:: 
ag ::atta:g.: 
tgaaggat:a 
t:aaaat:a: 
t::ggatgga 

A '' - I J ' i 

e: gt gagggt 
:^::gtaga 
'•••*-" * ^3 3 

; * ' ! J : : j i 

::agat::: 
::gna ;na: 

• • ?•. j i aia: 
a:g?:gt :a: 

* ^* ' • " - a • 
::ggat::::t 
eagega g-ga 
ctcggc agcg 
a gg zzz g j : : 
gtgt eg: gee 
ggcraggecg 
cacagaptg 
gacaaa rate: 
geciacca zct 
g a agegataa 
a gggega egg 
gattcacgag 



a c g a ggggaa 
aggatcttgc 
:ttt tea a a 3 
:agatgag:t: 
:gactt ga:g 
gatcacgaa: 
:aactggt 
tgatggggag 
g:ga::::ga 
ggcttgte zz 
■ i 

z gat:: z ': g a : 
a g t : : : g : ; : 

" ' ' a 

^ag:g:ga: 

' ' * ■ ■ ■ ■ i 

g i-: ::::a:^ 
a gcg a: gg a g 
aegagc: ::: - 
:::tagaaa 



acagg 

gcagc 
caaat 
gaagc 



ag ga a 

?g - 
eagc: 
ggege 
ggeag 



ge aaatgccg 
gcaccgaaac 
get g eaegaa 
ct aae cceea 
a eat tgaeae 



attaataggt 
aat actat gg 
atatggta:t 
tttataataa 
gga eggegge 
zzt : : ; g a :a 
a:::a:aa;a 
att :agg:::t 
a:tga::ag: 
tgagggeg::: 
::g::ga:tgg 
g:t:::::g: 
::t:g:aaia 

■ 1 Z ■ : l \ : z' 

a z a a a a z z. z z 
egt gat - 
a z g a ag t a :: e 

g a t a eg a eg g 
c:eg:ggegg 
g:a:ag:ag: 
c:ga:c agcg 
g :ga gc gege 
tgg a agtgeg 
egag aa: t a t 
egeteegtgt 
ggea gcagc g 
tacc :gaaaa 
gc ccaa a eea 
accggcctgg 



tgtattgatg 


1 1 g g a c g a g t 


eggaatcgea 


1 ;•; -t ■: 


aactgcct:g 


gtgagttttc 


tec t teat t a 




ga t aatcet g 


at at gaataa 


at t ge a gttt 


1 1 a 


gaa:tgg::a 


att ggttgta 


a e a e t g g c a g 


1 1 


1 1 1 g 1 1 g a a t 


aaatcgaact 


tz t g:: t ga gt 


: 


aag:aga::g 


:t::gtggca 


aagaaaaagt 


lv» -: 


aagetcteat 


:aa::>gtgg: 


t „ „ ... ^ a c .. r 




ggtatgag:a 


agaaacac c t 


tct::a:gag 


I ■; I 


a e t g c g g a g t 


:g:: gatcg: 


e e t ag:ga:g 


1 


g a g a e a g a :_ a 


g::aaaaaa: 


t g egt : a g g a 


1 ■* : 


agg:tt;:::a 


z zz g g 1 1 g a a 


ggt;::::aat 


i : * - 


' g e g t a e e g t 


z g a z z a 1 1 r t 


at 




aa :::.t:t:gg 




aat::: :gat 


? 1 : 


' g -. ' a e a " ' 


gt:: gaaga: 




- i 


: a g : a : : : : t 


g a g t g e g e a 


aag:::: ga: 


> ; 


:g::aaaa a z 


aa:gaa: 


gttegttata 




aaaa:Lgg:: 


:gaa::area 


g e t a z g g a :e 






:g: :gat::a 


aaaaaggtga 


> : i 


acg:gc:a:]: 


a::a:gagac 


: ggg ::ag:g 




j::::gag:ja 


get gg e t q ae 


gaga: gagag 




gg a gga : e ga 


a: :agttg:g 


c:ta::g:gg 




ag gaegg : i z 


gcaaaata:: 


g:t :a g a:g: 




za a zaaa egc 


-a :gc :ga gg 


a gee g g a gg z 




cc aaccgagc 


gaaac at t gg 


c :a:g gt egc 


J "i * ■ ■ 1 


ee gcgat cgc 


ggcgeggtge 


cagcaggeat 


;"; / m 


gg zzgz ggee 


geeeagga zg 


egt eag agee 


r ■ ii 


r cgegegt eg 


a aaaa gege a 


eaggegg zaa 




atgccgaacg 


eeeegtgage 


ggt aaet :ac 


.-, (j i i ■ 


gggagaaage 


g e t. c a a a a a t 


gaetetageg 




aaa:tttccg 


etgatctgt t 


cgacacccat 


:> 1 2 L 
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c:cqagctcg eg a Z q a q a t c acgtg q c t q q a c g a g e jaag a e e gccgcga at r. a e a c q e t ilSO 

cacctgggca gagaaaart t ccagggcagc aagac^cgcg acttcgccag cga:tgga:c 32 4 0 

aaaqa cc eg q a caegggaga a a ca cage eg aagtt.aracc qa gt. tggttc aaaatcgett 3 30 0 

; • : * y z 7 e z c t. g aag e ac acq e a j, a a a g e a g a a q t g c t '.a t a 



:7 a a 5.5CJ 



a 1. 1 q a t g t g e ■■ : q a g c c a a e a q g c c g g c g g g a a a a r. eg a g e a e eg Z a a a e e c e < j a g g t e t a e 3 4 2 0 



a aaattt tea 



gaga- a. 



age a ■: 



qaccaq 



3 -i a a a ea ' . : 



j a. a a r iatg ; : i 'gg: 



a a • : a c a e ■ 1 a a g a : 



3 4 3 ( 



atgqaa aaaga.g ecag ct tqgategg egt gaat z 
a t g a gcggga a • a t: g e e a g . : z e a t e t g q a: t c at: q . a : . e :: q g t g t a t g e c g e , i g eaggcat g 3 a 4 C 
a a i a t g e g e e ■ : g e t g g e t g e a a e g a e a g a g g a a a g a e c c g . ea 1 1 1 1 e g g e 3 6 0 C 



aqcqtaee getggcatg': eea g ea ea a t cgcqtqqatc gaat a(3ctga t a: z t. a t qgaq 2/2 0 



J c g g e a a g a aaage.-a, t g e g g a a g e a a a age a e 1 1 g e a -i 8 4 0 



aqeaqacggg a.ar,a'.eg, 

: • 3 • • * 3 a : : 'a,., 3 act. 3. a^ lagcgae ? t. 

a t. ^ ; a e t g a g a : 3 a t a ccagi. * a a a a g a g g e t got a a g eg 

gatetgeege egatgcgtga eeqccaqaeq atggcgegac gtgtgcgcgg etaegtcgat 4 1 4 0 



:gaaa: 



g c t c t g g c a a a a -a t g g g a a q a a g t g g e q q t a a a a a q q e e g e a g a a e get g g a; a a g a c e a a 4 2 b 0 
aacagtgag: aageccgag a a c a g c g a g a a a a a c t a g • a a agtccagtca a a q a e a a g a: t 4 3 2 0 



aqqaaagcta aagg 



3 3 4 



